


UNITED STATES EWIRONMENTAL PROTECTION AGENCY 
REGION Ill 

811 Chestnut Bulldlng 
Ph~ladelph~a. Pennsylvan~a 19107 

- - 
SUBJECT: Recommended Section 4 0 4 ( c )  Determination for the DATE: ri; , ' ;@% 

Ware Creek, James City County, Virginia Project 

FROM: 

TO: 

Stanley L. 

Rebecca bnmer 
Acting Assistant Adninietratcrr fo r  Water (UB-556) 

I am forwarding t o  you tho Pogioual bc-ndad Dcrerdnation 
p u t a u n t  t o  Sectioa k04 (c )  af the Clean Water Act regarding the 
propcsed conrtructlon of t h e  Ware Creek h a c r v o i r .  Thir project  
would involve f i l l i n g  and inut~dat ing approximately 423 acrer  of 
d iverse  uetlaadr and 792 acrer of uplaud f o r e r t  thur dartroping 
extenrive w l ld l i f e  habi ta t .  Tho propored a i t i g a t i o a  plaa would 
attempe t o  racroata  approximately 167 mcrer sf wetland*, with tha  
p o r r i b i l i t y  of another 128 ac res  created by addi t iona l  a i t i g r t i v e  
ef f ec t r .  

M t e r  conr ideta t ion of the  e n t i r e  record i n  t h i r  cara,  1 have 
determined t ha t  f i l l i n g  and inundating eha aubject  v s t e r r ,  includfng 
w t l a n d r ,  w i l l  have an unacceptable adverae a f f e c t  on v i l d l i f e ,  
f l r h i n g  a reas ,  and rac rea t iuaa l  arear.  Therefore, I aa recorvnding  
t ha t  ac t ion  be takua by &PA under Section 404(c) of tho Clean Water 
Act (CWA) t o  prohibig rpoc l t l c a t l on  or  ure f o r  the subject water8 of . 
tha United S t a t e r ,  including umtl8nd8, a* a d i rpo ra l  r i te  Cor dredged 
or  f i l l  m t e r i a l  i n  a raoc ia t ioa  with tho coor t ruc t iaa  of r ay  dam, 
l a b ,  o r  ra re rvo i r .  

Ttie M d n i r t r a t i r e  Bacord f o r  t h i r  r)r termfrutiot  i r  bairrg 
f o m r d e d  t o  tb Office of I k t l and  Protactiorr under repa ta te  c o ~ .  
A copy of th im r e c m a d e d  S8ctim 404(c) package i r  being prmrlded 
t o  t he  Offico of tho  M d o i r t r a t o r .  



K a c o ~ d c d  &Oh( c ) 
DETERHINATION TO PROHIBIT, OR DESY THE SPECIFICATION, OR THE USE FOR 
SPECI?ICATION, OF A.N AREA AS A DfSPOSAL SITE: WARE CREEK, J&%S C I T Y  
COUNTY, V I R G I N I A  

On November 18 1988, EPA b g i 0 n  If1 gave notice in  ehe Federal 
Register (53 Fed* Rag. 66656-66659) of i t s  "Proposed Determination t a  
Prohibit ,  or  Deny the Specification,  or  tho use  for Specification,  of an 

a r  a Diaposal S i te :  Ware Creek, Jamas City County, Virginiae The 
aroa i n  quoation Fncluder thore orear in  t h e  Ware Creek basin which would 
be affected by a dam located approximacaly 1,000 fee t  dornnstreaa from 
the conLluenco of Uare Creek and France Svamp (Figures 1 and 2).  

TRe ranouncomenc a l s o  tndicacod chat 8 public hearing would be held 
concerning chia actioa.  The public hearing -8 subreqwnclp annouaced in 
the Federal L g i r t e r  on December 9, 1988, (red. Ro#. B978949790) and held 
t n  the  J a m s  City County Canter on January 18, 1989. K t .  Craeno h e r ,  
Director,  Cnvlronmontal Smrvice8 Div i@im,  pterided a r  h e a r i q  o f f i c e r  
a t  t h a t  hoarin#. 

f have conridered the  adaini8cr8civr record i n  t h i a  case, including 
c a a r n t a  received before, d u r i q  and rubroquoat t o  rho public hearing I 
from federa l ,  rtate, re#iorul  and Local y o o c i e r ;  public i n t e r e s t  groups, 
af fected ptoparty omer r  a d  the  #onor81 public. Based up- these comments, 
07 conc lur im l a  tha t  thr conatructioa of a d m  oa Ware Crook would 
continue t o  have unacceptable d v e t a o  a f fec t$  08 wild l i fe ,  t i shin# araac 
and recreat ional  arors.  Furthoraorr, tha EPA boliever that rover81 
prr>m$ain# anv i roawnta l ly  rupar io t ,  acoaomically t e a r i b lo  a l t enra t ives  
should bo aoro t h o r o q h l y  invorti#ated.  

Pu r rwa t  t o  40 C?R Part  231.5, I thotofore r e c m n d  tha t  tPA 
prohib i t ,  o r  doay tha ap . c i f i c r t i oa ,  o r  tb. uao t o t  r p a c i t i c a t i ~ n ~  of 
po t t ioa r  of th. Ylro Crook tloodpl.in, 80 8a at- f o r  d i rpora l  of dredged - 

o r  f i l l  aatotlal  f o r  th. pu rpou  of c r o r t i r y  ro i.goundPwnt t o t  water 
~ U V P ~ Y  9-0. 

888tior-~)l(r) ol tho C l u n  Urtot kt, 33 U.3.C. I l 31 l ( a ) ,  prohibi ts  
tb8 dhba?ga of p o l l u t r a r r ,  including drodeod .ad f i l l  a a c o r i r l ,  i n t o  
#toea d t& f iA i td  S t r toa  ( includin8 umtl-&) u c o p t  u i n  compliance 
d e b ,  ~mr o t b a t  th iaga,  Soctioa 404 of tba  CUA, 33 U.S.C. 11341. 
k c c i o a  401 of cha CYI r u t h o t i u r  tho  Socrotr ry  ot tho Army, ac t in#  
through th. CMoi o i  witwet$, t o  auchori ia  tha  di rehatgo of drodged oc 
t i l l  u t o t i ~ l  a t  rpoc i f iod  sitar thtough tho ~ p p l i c r t i o a  of o a v i r o n a r n t ~ ~ ~  
gu ide l laor  do*.lop.d by IDA ia  conjuaction with tha  Socrot .q  undor 





Figure 2. Location and Lake Area 
of the Proposed Ware Creek Reservoir 
(Site V )  



Section 404tb) of the CIJA, 33 U.S.C. §L364(b), or where wartancad by 
economics of anchorage and navigation, excepc as  provided by Section 
4Ob(c) of the CWA, 33 U.S.C. l1344(c). Section LOb(c) of che CUA staces 
chat the Adminisrrator of che U.S. EPA i r  authorized t o  prohibit the 
specif lcacion of any defined area as  a disporal sic. and he i s  authorized 
t o  deny or r e s t r i c t  tho use of any defined area fo r  rpecificacion as 3 
disporal  r i t e ,  whenever he determfner, a f t e r  notice and oportunicy for 
public herring,  tha t  the discharge of such m ~ c e r i a l s  inco such area w i l l  
have an "unaccepcable adverse effocc" on municipal water supplies, shellfish 
beds and f i rhery  area8 (including spawning and breading areas) ,  v i l d l i  f e , 
or recreat ional  areas. 

Those regulations def ine  " unacceptable adverse ef f a c t "  in  kcc ion  
231.2(e) as :  

Impact on aquatic or vetland ecoryatem which is  l i ke ly  t o  
reaulc i n  s ign i f i can t  degradation of municipal vatar  suppliea 
( including surface o r  ground v8 ta t )  o r  a ign l f i can t  lor8  of or d a u g e  
t o  f i r h e r i e r  , r h a l l f  i rh ing  , or  w i ld l i f e  habi ta t  o r  recreation a tea r .  
fn evaluating the uaaccepcabfLity of such imprcta, caaaidara t iaa  
should ba givaa t o  th. relevant  portion8 of cha r rccioa  604(b)(1) 
guidal iner  (10 CTR Part 230). 

The prorobla t o  40 C f l  Part 231 explain8 thac one of the baaic 
fuacriona of Section 404(c) i a  t o  enforce the  applicat ion of the  Section 
bOl(b)(l) Cuidrlfner. Thoaa pottion8 of the  Guideliner r e l a t i q  t o  
s ign i f  i can t  degradation of rrrcerr of the  United Sta tor  (40 CTR 230110(c) ) , 
a r  wall a s  con8idaration of cruula t iva  impact8 (60 C?U 230.1l(g)), a re  
of p ~ r c i c u l a t  importance t o  CPA w r a  uaad i n  the evaluation of tha 
unacceptabil i ty of enviroawncal  impacta l o  chia c r ra ,  

Section 230b10(c) of tha Guidalicmr t equ i res  t h a t  no diacharga of 
dredged or  fill mtatirl a h 1 1  be p a r d t t a d  that coatr ibutaa  t o  
cha a i g n i f i c r n t  drg?.drtioo of trr tata of the  Uaitod Sta tor ,  Section 
230.10(d) t equ t ro r  that a o  diachatge of dtadgad o r  f i l l  a r t e r i a l  s h a l l  
be p o m i t t a d  ualaor r p p t o p r i r t r  reap0 have beau trkmo which wl11 d n i a i z e  
pot*ati8& advat88 tl).ct8* - - 

VItlJII th-doeiriaa-uk.ln# procaaa, Saetim 2%.11(8)(2) requir ra  tha t  
the  p.rdtti~(r urtho?tty c o l l a c t ,  r a a ly r a ,  coaridrr, rod documat i n fo t a r t i on  
relev- t o  -atin i v r t t a  reau l r ing  trolr tbm aubjact  rctiw, Ihua,  
i t  la 8))rqtiatr tmdat SIcciaa U l l ( c )  t o  taka i n t o  rccouat whaeh t  
s i g n i f i c a n t  d-dat ioa  d uacarr of th. W e a d  S t r t a r  vll l  occur &a a 
r e a u l t  of i n d i v l d d  r d / o t  c d r t i v r  f i l l  8ctivitias and that&? rpptopr iar*  
s t a p r  have been t a n  t o  mAateirr advatoa iEP8ct8a 



The Administrator has delegated the authority to make a Einal decision 
under Seccion 404(c) to  the .USistant hdministracor for Uacer, vho 1s 
EPA's National Clean Uater Act Section 401 program amnager. The authority I 

my be used ei ther  co veto a PermiC vhich che Corps has decerdned t t  
vou~d issue or co vichdrav an fsrued perrnfc. Under ehe Section 401(;) 
auchoricy, the k r i s canc  hdmlnircracor MY prohibit a11 discharger of 
drrdged or f i l l  tn~cer ia l  in  a defined area or uuy fmpore row par t ia l  
prohibition, such ar  r rercriccion on dirchrrger .from a p8rcicular type 
of acclvity.  This proposed Section 101(c) determfnation is  a prohibfclon 
or denial of rpacification or the use f o r  rpacificacion of Uare Creek as 
a dirporal  r i t e  for dam and subsequent Lake and reservoir conrcruccion. 

The procedures for  implemrntation of Sectioa bOb(c) are s a t  forth 
i n  the Code of Federal R.gulations, 10 Part 231. Pursuant t o  thosa 
procedures, i f  cha R o g i o ~ l  Adminiscracor har rearoa t o  balirva that  ura 
of a sit. for  the discharge of dredged or f i l l  m8trrial may have m 
unacceptable adverse effect  on applicable reroutcar, he may begin the 
101(c) procasr by notifying tha Corpr of engineera and tha  appl icmt t&t 
he intendr t o  isrw a propored determination. Ualerr wtthia 1 5  day# th. 
applicant or tho Corpr ha# demonrtrated t o  the sa t i r f8c t ioa  of the Ragioaal 
M ~ n i r c r 8 t o r  tha t  no unacceptable d v e r r e  e f fec t r  w i l l  occur, or tha t  
corrective act ioa vill be taken t o  prrvenc an unrcceptable adverse e f fec t  
sa t i s fac tory  t o  th. Ragional Mministrator,  the Ragioa~l  M d n i a t r a t o r  
vill publish o notice l a  tha Federal Ragircer of hi# propored detrtmlnacton, 
s o l i c i t i n g  public coanrnt and offering an opportunity to r  a public hearing. 

Subsrquant t o  the public heariry and the c lor r  of th r  c a r a t  period, 
the Ra#ional Mministrator vill decide vh.ther t o  vittdraw h is  proposed 
detetraination or  prepare a recor#aded datemirution.  A decirion t o  
withdraw my br rrvir- a t  tho d i r c r e t i aa  of the  &aircant Mdn i s t r aco r  
f o r  Uater a t  IPA li .dqrurtet8.  Lf t h r  Raglam1 Addn i r t r r t o t  preparar 8 
recoaarnded drterrrinrt ioa,  hr wi l l  th ra  fo-tb it v l th  th r  complete 
administrative rrcord c m i l e d  i n  C h a  &(lion, t o  tha kr ia tur t  Ad.inistr8tor 
for  Vacer a t  k?A flradqurttrra. Shr wil l  ravlw a l l  pattimat information and 
isrum a f 1-1 drciaion af t i W n g ,  modifyia), or reacindiry tha rec-nded 
de te t s inr t ioa .  h rccotdrnce vith tha ra#ulrtioar rt 40 C?R S231.6, the 
U.S. Qirf of 8m#Smra rad the app l i cmt  vl11 k ptovidrd r l t h  another 
o p p o t t r r l ~  fot eawuleacloa with the k r i a t r n c  M d ~ i r t t r t o r  fo r  Water 
brfora thm fiarf daearmlruciocr l a  m d ~ .  Thia docurwac coaacitutea chr 
roc- datarminrcioa and i r  bring s u b . i t t d  i n  that coatext. 

Jams City  Couaty ptopaaa t o  diachrrga d r d g d  and/or till aatrrlal 
I n t o  Ware Ctrrk and i t 8  d j rcant  u r t l m d a  i n  o rd r t  t o  conrtnrct .n earthen 
d m  t o  impound # t a t  fo r  r wrtrt aupply rraatroit* T h  imwudmnt 
struccutr i a  t o  k l o a t a d  8 p p r O X i ~ t r l ~  oUa t h ~ d  feat d a m a t t e u  of 
rhr  coaflulrnca of Warm Croak and a t r i b u t r q  (trmca Swq). 'Ih. propored 
L a b  w i l l  k Located 'aloa) th r  border of Jamma City and Now l r n t  Counties 
(Pl#ute I ) .  Thr d m  vlll maaura 1, GSO f ea t  i n  l r n s t h  u t t h  a c rea t  
e l rvacton o t  +b8 t rot  maan sra Lrvrl (arL). Ihr r r a r rvo i r  l a  deaigned 
f o r  a normal pool e levat ion of c35 fee t  m s L .  v i t b  ru rmtasr drpth of 16 



fee t .  IC vf.11 score 6 , 3 5 5  ? a i l l i o n  3 a l l ~ n s  of water and provide a safe 
yield of 9 .6  m i l l i o n  gallons pet  day (agd). Construction of the 
1,217 acre lake, w i l l  result in the inundation and/or clearing of 
1,325 acres-of land. 

IV. PROJECT HISTORY 

A. Ware Creek Raservoir 

During the f i r s t  half of 1981 r Series of meetings vere held becveen 
representatives of James City Councy, and Federal and State agencies c o  
evaluate proposals t o  impound Ware Creek for  a vater supply reservoir. 
Since the proposed plan vould have s ignif icant  e n v i r o n ~ n t a l  impaccs and 
because a Clean Uatrr Act Section 106 permit Issued for  the project 
vould const i tute  a major Federal act ion,  a l l  of the Federal agencies 
involved concluded chat m Environmental Impact Statement (EIS) vould be  
required in  accordance w i t h  the National Environ~rnral  Policy Act  (NEPA, 
10 CFR Part 1500). In a Letter dated Hay 12, 1981, sent t o  the U.S. 
m y  Corpa of Engineers, EPA anticipated that  the e n v i r o n ~ n t a l  impacts 
of the proporal vould be s ign i f ican t  and unacceptable. S t  further recom- 
mrnded tha t  aL1 viable alternatives be invcrrtigaced including the study 
of regionally oriented soLutiona t o  plan for projected overall  water 
supply neada. 

After coaaiderable conruleation, f i e l d  evaluation and study, a Draft 
Eavironorntal I-act Scaeearnt (DEIS) u u  prepared and releared by the 
Norfolk Di s t r i c t ,  Corpa of Engineers (Corpa) i n  July 1985. The EPA 
revieurd the DtIS d o c u r a t  and raced i t  EU-3 ( tavironwntal ly  
Unsatirfrceory, Inulequacr Infomation).  Ccmmanca by tho U.S. Fish md 
Ulldl i fe  Sorvice (USIVS) and Cktionrl Hatino Fisharias Satvice ( W S )  
para l le l  thoao of EPA. Iho primary baais for  tho EU-3 ra t ing of the DEIS 
vas t ha t  EPA bo l i~vod  that tho d v e r a o  mvi ronwnta l  impacta aaaociated 
u l t h  the proporod projoet *to aovore and had not boon adequately minimized, 
and thac tho f u l l  rang0 of foaaiblo mtor aupply a l t e t ru t ivos  had not 
boon deqcu to ly  invoati#rtod or  f u l l y  direurrod i n  tho docuaonc. 

The Corpr of Eq tmr r  unilaterally dotorminod that tho preparation 
of a s u p p l o a n t a l  OIIS ma not n o e o r r a r ~ .  tn procoadiry uich f i n a l  EIS 
( F t I S )  ptoparrtlg21, t& Corpr en l i r tod  thtoo todr ra l  Agracior; EPA, USOUS, 
? W S  to  @ern o e o o p a t a t i u #  rgoncior to  addtorr quorcioar which *re 
r i d  d . I o w  Coariderablo e f f o r t  #r aubroquontly 
expoadd to  lavat- and c l r r r i f y  tho biological  c-itiar of t h e  
p r o w  m@orro&t brria, t o  evr lcuta  tho cut tont  hab i ta t  valur and 
pocaotlal- m t a  t h t ~ y h  tho Habitat evaluation Froeodutrr (NU), and 
t o  invmati#rtr  d t l # r t i n  r r r u r o a  a d  a l t o ? l U t i ~ . 8  t O  t h r  pt0~0lOd 
plan. 

fn  S r p t n k t ,  1987, thr Corpr of Wtna8ts irarwl t h r  n13. Zhr 
r o c m a d o d  a l c a ~ c l v r  tom8inod o r r o n t i r l l y  t h r  a m  r l t h m g h  r r r u t e a  
t o  a i c iga t a  tho onvironwncal iopacca uero oxpaadd. Ihr amrlroawncal 
conditions rad impact8 -to d o a c t i b d  i n  wrr d o c r i l  and aonr . l  r l t e rna t tves  
vrrr discuarad moto fu l ly .  On Novemkr 23, 1987, EPA iS8~Od cO. rn t s  



regarding the PELS to  the U.S. Army COCQ o f  Engineers, €PA found :"a: 
the FEIS preferred aLcernat ive,  the c3nstruct ion of the Yare Cree< ~ 7 3 3 ~ 7 = - ~ - : ,  

vas environmantally unsacis lactoty , t h a t  n i t i g a t i v e  measures Uere :nadeguac a 
and chre a l e tna t ives  had not been adequately addressed. n o s e  comments 
a l s o  rcaeed t h a t  EPA vas considering the CUA Seccion &04(c)  option. EPA . 
recommended-ce the Corps chat the Vare Creek permit be denied and that  
a l l  concerned Federal,  S t a t e  and regional Pa r t i e s  work together toward a 
v i ab le ,  environmentally ~ a t i ~ f a ~ t o t y  comprehensive vater-supply solut ion.  

On Ju ly  11 ,  1988, the  Corpr issued a Notice of In ten t  t o  
Issue r Petmic f o r  t h e  propored Ware Creek reservoi r .  In terponse 
t o  t h a t  n o t i c r ,  EPA informed Colonel Joreph Jw Thorns chr Corps  orf folk 
D i s t r i c t  Enginerr on August 5, 1988, t h a t  i t  was i n i t i a t i n g  a 401(c) 
ac t ion ,  The a c t i o n  began VlCh a 15  day per iod ,  during which the D i s t r i c t  
Enginerr was g iv rn  an 0pPortuni ty t o  s u b d t  i n fomut ion  which demonstratad 
t o  t he  s a t i s f a c t i o n  of t he  Regional M m l n i r t r a t o r  t h a t  no unacceptable 
a d v r r r r  e f f r c t s  would occur. Thr MStr icC Engineer rrrponded t o  t h r  
Regional Administrator but d id  not drmonrtrate  chat  c o r r r c t l v r  ac t ion  t o  
p r rv rn t  an unaccrpcablr adv r r s r  e f f e c t  would occur. On Novrmkr 18, 
1988, &PA publishrd n o t i c r  i n  t h r  F rd r r a l  Regia t r r  (53 Prd.B.g, 46636- 
16639) t o  infonu t h r  publ ic  of t he  p r r l i a i n a r y  d a c i s i o a  t o  axrrcira 
104(c) a u t h o r i t y  (1.e. proporad da t r rmtna t loa )  w l th  raga td  t o  f h r  Uarr  
Crr rk  impoundmnt, and t o  s o l i c i t  c o m a n t a  from i n t r r r a t r d  p a r t i r r .  A 
pub l i c  h r a r i n g  war r u b a r q w n t l y  announced i n  t h r  Podrral  k g i a t r r  (33 
Fad. Reg. 49789-49790) and war h r l d  a t  tha  J a w a  Ci ty  County CIn t r r  oa 
January 18 ,  1969. Nutlroua s p l a h r a ,  inc luding  J a r r  C i ty  Caunty, 
and o t h e r  pub l i c  o f f i c i a l r ,  tha Virg in ia  Yatrr Coatrol b a r d ,  UStVS, 
a f f r c t r d  proper ty  oue r ra ,  r n v i r o n m n t a l  gtoupr a d  o t h r t  i n t r r a r t r d  
p a r t i r s  vrrr providrd 4 f o ~  i n  vhich t o  axpraar  c h a i r  via-. A complete 
t t a a a c t i p t  of t ha  pub l i c  hear ing  procaadiagr  l a  c o a t r i n d  In tha 
M l r i n i a t r a t i v a  racotd.  CPA r a c a i v d  a l a r g a  n u m k t  of n i t t a n  cocwncs 
i n  rrrponaa t o  t h r  l b# ion ' r  proporad 3ac t ion  Mb(c )  dataemination dur ing  
t h a  pub l i c  c a v n t  par iod both be fo r r  and a t ta r  tha  publ ic  haaring. 
&PA r r c a i v r d  a to ta l  of 27 l a t t r t r  i a  auppott  of t ha  proporad L g i o n a l  
a c t i o n  u h i l e  33 Lrttarr and r i # r u t u r a r  vrta racaivad o p p o r i q  t h a  proporad 
k g i o n a l  action. A p r o f i l e  of t& tarpoaaar f o l l a u r :  

Support O P V ~ ~ .  
9bOb(c) SbOb(c) 

Pub l i c  f a t e t e a t  Gtoupa 
Eaviroanatr l  
b u r i a o r r  



Coammtr were received before, during, and a f t e r  the public 
hearing, f m  proponents and opponents of the proposed KWc) datenninacion. 
After careful  review of che cogmncs, EPA Ehgion 111 continued t o  believe 
chat e a r l i e r  Agency determinations were j u s t i f i ed  and that a recommanded 
drtermfnation to  prohibit or deny project construction t o  EPA badquar ters  
vas varranted. 

k g i o n a l  ' ~ a t r r  Supply Issues 

For  r o w  time there have been ongoing e f f o r t s  t o  develop regional 
solut ions  t o  the long-term water s u p p l y  needs of tha northside of Haopton 
Roads, including Jamor City County. The Corps of engineers gathered che 
r equ i s i t e  data together i n  Draft and Final Feas ibi l i ty  k p o r t s  and 
hvironmental  Lmpacc Statemants (ELS) e n t i t l e d  Water Supply Study 
Hampton Roads, Virginia i n  My and Wcembor of 1984 r e spc t i ve ly .  
Three accion alcernacives vere iden t i f i ed  i n  the vacer supply s t d y  
aa the moat foaaible  t o  servo tho l o n g - t e n  water needs fo r  Norchaidr, 
b p t o n  Roads. Tho proferred a l t e rna t i ve  vaa a vtthdrawal from the 
f a m a  River, u p a t r e u  of Richmond and a p i p d i n e  t o  carry  tho mcor  t o  
t h r  e x i s t i l y  water supply system operated by Nauport Hour. Tko secondary 
r l t e n u t i v a a ,  withdrawal from tho Pa.unkay U v a r  with storage i n  a Black 
Creak r raorvoir  and vl thdraval  from tho Chtcluhainy River wlth scora#o 
i n  a Ware Croak reservoir, w r o  eonsidered to  bo losa foaaible  - p r i m r i l y  
bocauae of tha a i#n l f i cmco  of tho envirorurntal  imp&ctae 

Ln a July  16, 1984, review l e t t e r ,  BPA concurrad v t t h  tho Corpa' 
coac lus imr .  EPA took a p r e l i d M r y  poaicion eoacerning tho two 
secondary a l t r n r t i v e s  i n  that tha propoarla fo r  tho Ulaek Creek o r  Ware 
Creak impoundrnta would probably r eau l t  l a  r e e m n d a t i o n a  f o r  CWA Section 
604 porPit  dental.  Zha Warr Crork proporal f o r  chis  report  war for  a 
sowvhr t  l a rge r  impowadrat v l t h  a r ea to r  eav i roawnta l  iapacta. Nlvertheless, 
tho typa and ordar of ecological d u r g o  waa slPL1lar to  tho Couaty oriented 
watar supply i . g d w n t  which l a  currently proporad by J a n a  City County. 

Duriq cMa docdo, Sau thou to t a  Virgiala h a  baaa tha foca l  point fo r  
severa l  o t b r  mro? aupply proporrla. Uoucearar  Couacy propoood a 
water ruppAy -mat on h a v a r d u  t o  wet l o l y l z e r r  vator 
supply mo)aaq$au. In a a i d l a t  faahion, Et.nwat Couaty proporad a 
vltMrIllrf ftm tb h u o l u y  Uvrr, wich storago la a propored Lopound- 
mat a Cnr) CIeok. T& Ctty  of Suf tolk  proporad rrr i .gauadwnt on 
Crme0 llUt M u an iararim aoluctoa to  m c  -tar darmd uacil 
tho tL, -tar p l p a l l a r ,  thr Cotpa' r o c c a d a d  Southoida bmpcoa Roads 
lou#-arm #olutlae, wr c o q l e t o d .  

Facod v i t b  chi@ pla thora  of i a d i v i d w l  public rrorka i n i t i a t i v a o  t o  
' 

mot loca l i s ad  wrca? rquiromaca, tho fedora l  r a g u l a t o ~  car r ra icy  
ondaavorad t o  b r o d a a  t& rrrya s f  a l t o t n r t i v a r  .acrAy~ir  aad t o v i a i t  
rrabeal aolut ionr .  ma Corpa of tng iaaa ta  coavmrmd r no t ing  



vich Federal, s tace and Local o f f i c i a l s  to  gauge the scope of f u t u r e  -dacar 
supply proporals and the f e a s i b i l i t y  of comprehensive solut ions vhich 
could include coop.ration on an incergovernmantal or regional Level. 
Uthough unruccessful i n  reaching a consensus, the meectng did Fndieace 
the importance of che i s rue  and the delecarious ramfficrtionr of continued 
locally-oriented solut ionr .  

At che same cia8 the environmeneal evaluation of the kaverdam 
Swamp reservoir  proposal was proceeding i n  accordance with the National 
Environmental Policy & C  (NEPA) and S ~ c t i o n  401. At the conclusion of 
c h e  NEPA process the proposed reservoir  was found by EPA t o  have 
severe environmental impacts. Feasible al ternacive8 (8.1. reverse 
osmosis creat~nent of avai lable  groundvacer) were idant i f  Led. k an 
e f f o r t  co demonstrace the v i a b i l i t y  of a t rea ted  groundwater source, EPA 
funded a f e a s i b i l i t y  scudy of reverse oSoWiS. The conclusion of t h e  
report  (EPA, 1987) vas tha t  reverso osmo~i8 of groundvacer vas coapocitive 
with a convonclonal reservoir  and t r e a t w n c  f a c i l i t y  and tho potential 
and real ized env l romenta l  costa of a conventional roaervoir  wore wch 
greater .  Gloucester County proceeded v i t h  reservoir  conatruction. which 
tho Corpa of Enginarts had pemi t t ed .  

Tho revet re  00.0@18 repor t  d id ,  h ~ v o r ,  provido s u f f i c i e n t  i n f o ~ t i 0 ~  
t o  encourage t h e  City of Suffolk t o  fund a p i l o t  g roundute r  t r e a t m n t  
f a c i l i t y  and, eventually,  a f u l l  scale f a c i l i t y  n w  under c o n a t r u ~ t i o a ~  
Thetafore the  Crump'a M i l l  Pond impouadmat project  wr diacoatinurd. 

The criteria upoa which t h i a  404(c) a c t i o n  11 b u a d  include unacceptable 
impacts co a l d l i f o ,  f i r h a r i e r  a r e u  aud rec tea t ion  atoar. Ru rolovaac 
funct ions  and valuar of tb. u o t l m d a  a d  adjacent  h a b i t a t r  are a t t r i b u t a b l e  
to  both tha  rtnrtwo of tb. clrrmitirr aad c& acorptem ptoeerarr  
vhich occur v l t h i n ,  and rta u p o t t r d  from, ttu Uata Crmk vatorshod. In 
r o c o ~ i t i o n  of thls f a c t  tha d i scuas iaa  of t h a  U)b(c) cr i ter ia  vlll 
addreas o c o l ~ l c a l  pasmtara auch ar primary product iv i ty  and pa t t e rn  
d i v r r a i t y  vhichrru ct l t lcr l  collgoaanca of tha  v r l w  .of ' tho War0 Crrrk 
barin. - - 

Imiau ot  tbr f i n a l  a a r l y a i r  of th. Urta Ctrok impouadwnt havo 
baaa p- arprt cowultrnts c o a t t r c t r d  by tha  CIA, 'Ib. four  
ropotcr  m e h  8- .ppmdad t o  t h i a  t o c o r r n d d  d a t a r r r l ~ t i o a  boa  baan 
rrviaW by U?A str f t .  ma C?A a t a f t  concur f u l l y  v l t h  t& Llndlaas 
vhich a t r  ptovtdod i n  tbrn rapotts add t h a n f o t a  iacorpotacr  t h o i t  
f i n d i n g s  as p r t t  of ch. r r c a r w n d r d  d a t a t d e 8 t i o n .  



B. Profece- S i t e  

Ware Creek i s  Located approximately f i v e  miles domscream of che 
confluence o f  the Paounkay River and .%ctaponi River, vhich form the 
York U v e r  ac the curn of Vest Point. Uare Creek serves a s  a tributary 
of t h e  York River, flowing eastvard Lnto the r ive r  and forming a portion 
of che N.w Unt-James City County border (Figure 2 ) .  

The Ware Creek vatershed i s  approx imte ly  16,600 acres  i n  s i z e  and 
conta ins  a ofx  of Land uses and hab i t a t  types. The primary upland habicac 
types a r e  hardwood f o r e s t  (5,808 a c r e s ) ,  mixed pine-hardwood foresc (3,91k 
a c r e s )  and mixed a g r i c u l t u r a l  r e s i d e n t i a l  (3,706 ac res ) .  Doainanc upland 
hardwood t r e e s  include various species  of oaks ( orcus spp.) ,  h ickor ies  
(Carya spp.),  American beech (Fa us r a n d i f o l i a ) ,  b ack gum (Nyssa 

-i.--7 
+-- 

s y l v a t f c a ) ,  red mrple (s rubrua suoetgum Upuidambar s t y r a c i f l u a )  
and t u l i p  poplar (Liriodendron t u l i  i f e r a ) .  The understory and shrub 
Layera a r e  c h a r a c t ~ r i t ~ d  by sa s sa  -+73 t a r s  ramaftasa albidum), f l o w r i n g  
d o p o d  (Cornus f l o r i d a )  s e t v i c e h r r y  (Anrolmchiar sp.),  blueberry 
( ~ a c c i n i m r p p . ) ~ a b e r r y  ( C.ylussacir  spp, 1 and oountai% l a u r e l  
( m i  a t i f o l i a  Conifer trees d i s t r i b u t e d  throughout the  predoainant ly 
h.rdvaod and nixed pine-hardwod f o r e r t s  include Lobally piam ( Pinur 
taeda)  sho r t l ea f  pine (P. e ch iaa t a )  and Virginia  pine (E. v i ra in i rna ) .  - - 

Zhere arm approximately 986 ac res  of  vegetated r n t l m d a  and 186 
a c r e s  of opoa wacer h a b i t a t  v l t h i n  t h e  Uare Creek watershed. (Fig- 
ure 3) .  Tho raixturr of h a b i t a t  typar  r r r u l t s  i n  a co8plex wraic of 
1ncersp.rs.d ve t land  co laun i t i eo  and adjacent  uplaado. A to ta l  o t  6 1  
vet land c-unity t y p r r  haor been idanci f ied .  (Cot, 1907:3-24). 
A t  tho juncture  of Ware Creek aad tha  York U v a r  rha w t l a n d r  a t e  e s r u a r l n e ,  
i n t e r t i d a l  and comprise a J r t u r r  of smooth cordgraoa ( S  r e t i n a  
a l c e r n i f l o r r ) , b i g  cordgrar r  (r. c oru+oider)  aad b lack  nee e m o h  (Juncus + ear 
roemerianua ). k one proceedr uprtream, c l t a f l u r a c e  of tha  r i d o r  
diminfaher  and t h e  raliaitier decreroe.  f a  t h i a  v i c i n i t t  the m8tah.a a r e  

Bravar b e  bed a p r o f d  tapact v l t h i a  t h e  aoncida l  f r a r h v r t e r  
por t iono of -8 Crukrrd  i t a  t r i b u t r r i e a .  The r e a u l t  h a  baea a 
c o a ~ l a x  a - 8  of  fo roa ted ,  rc rub/shrub  and herbaceour ua t l andr  
d o k w t o d  bf r m r e  (P1as.aur r ~ r i c r a r )  , g r w s  u h  ( I r r r i a u o  

ennr I v a a U ) ,  m e t  gu, rod u w k  g r r ,  ho l ly ,  r i v a e  b i r c h  ( k t u l a  
(Mi. rpp. 1, b l w b a r r y ,  a l d o r  . but t 0 a h . h  ( ~ . p b . l a a t r  I - 

o c c i d e a t r l i r  ) , v l k r t l l t u  ( V S b u r n u  sppr  ) , r p i c o k u h  (W8der8  beuto ia)  , t e r n s  
o u n d r  app. ; W w a r d t a  opp. ; - O~oclea s m a i b i l i a  1, r i u t - b e r s i a  

t o i d a a  ) , .lid rice, b u 1 n a h a a ,  r u a h a o  o p e  , cart8ilm. 
FG( rparraniu opp. ) a d  . u r t m e d o  ( blnoaum o n .  1. 



Figure 3. DCmi~nt Wetland Cover Types 
Ware Creek Watershed 



f n  addition t o  beaver, the wetlands are utilized by a variety of 
niqraeing and resident songbirds, migratory vaterfovl, game birds (e.g. 
woodcock - PfiiJohela &nor), wading birds and river ot ter  (see Qpendix A - 
Tables 1-41. 

O f  particular note i s  the location of a great blue heron rookery 
(Ardea herodias - a USWS species of Special concern) within the France - 
Swamp tributary of Ware Creek, and the sighting of bald eagles 
( b l i a e e t u r  leucoceptulur - an endangered species) i n  and around che Uare 
Creek basin. 

The adjacent uplands provide adequate food and shelter to  support 
gasr sp.cies such as white-tailed deer, grey squirrel  and turkey (Elrleagris 
gallopavo) aa well aa a variety of non-88- vertebrates. 

Gam f i s h  found i n  the aquatic portion@ of t h e  vaterrhad include 
largeaouth bar8 (Micro t e r i r  ralaoides) and ruafirh (Lepoala spp.) i a  
freshwater areas *P.?EFTZ=U~ r r r i c a n a )  i n  .#curiae reaches. 
Uthough Ware Creek i a  not uaad by madromoua f iah  apeclea to  any great 
extant,  the organic material vhich is  produced, proceraed a d  exported 
froa Yarr Crerk mtlanda c r r a t r r  8 d i rec t  acaoyater l inirye t o  tho 
domattarm wrtlrada, the York Uvor ryrtem and the Warpeakr  b y .  

C. Uildl i fe  Support ?unction 

The mt landr  and deeprater habitat of the Ware Creek mterrhed 
comprire only eight percent of the t o t a l  vcrterahed area,  yet the bottmland 
cocl.unitiea, md the i a w d i r t e l y  rdjacrnt uplando are  the f o u l  point for  
the resource valuoa actr lbutable  t o  v i l d l i f e  aad f i rhat ias .  Evidence of 
actual and potential  recreational uae of there reaourcea aenrea t o  
emphasize the i r  importance t o  rociety. 

The lituar prqreaa ion  of w t l m d  co run icy  typos k # i a a  a t  the 
mouth of a r e  Craok. Proceeding upatream, Ikrahaet and hew (1987) 

. denote four aoprrato harbaceoua vr t laad c-itier uhich a t e  intlwnced 
by t h e  cldor and r a l i a i t y ,  Carliar i a v r n t o v  votk by Dourlele (1979) and 
Moore (191#)) i d o n e i f i d  c a p a t a b l e  aaaamblyer in: tho t i d a l  port108 of 
Ware Ctaak. balk Ot thore c a u u n i t i e #  ato rankad by Silbarborn e t  
al. (1974) t o  Csw e t c h  coataiar  tha moat eoviroawatal ly  valuable 
t i d a l  r)thmla lm Vit#lala. Ihr brlaaca of tho Ylro Creak iacor t ida l  
c r r r r a i t l a  e l m a i f i d  l o  the  second of f ive  #+oupr and aro of only 
"alt#htly mllw tbra Croup One urahoa".  In a n # r t e  t b e e  Ware 
Crook m e l d  r a m u l l y  produce throe t o  tea tow of plant ucerial ,  auch 
of which ir  a ~ a l l a b l a  t o  tho .rrlne mvlroorra t ,  mtortawl (ducb, geere, 
r a i l a  ) aad rul1 -la. 



The proposed dam s i c e  i s  located within the uppennost of the lncerc ida l  
,aarsh comunic i e s  previously noced l Proceeding f a r t h e r  upstre-, voody 
vegeta t ion  predominates i n  a moaaic of pa lus t r ine ,  f reshvater  weeland 
communiciesa There ha8 been considerable  beaver a c t l v i c y  vhich has had a 
profound impact on che nrcure and d i r t r i b u t i o n  of most of the for ty-four  
separace wetland community types found v i t h i n  t h e  Ware Creek impoundmant area.  

Uharcon e t  a l e  (1982: 95-98), i n  a review of energy flow i n  r i v e r i n e  
systemr notes  thac both d e c r i t a l  and grazing pathvrys a r e  v i t h i n  t h e  vecland 
system and provide l inkage t o  t e r r e s t r i a l  and aqua t i c  v i l d l i f e  h a b i t a t s  
involved. Furtherfaore, t h e r e  a r e  significant d i f f e rences  be tmen  dry 
syscems (dur ing  wetland drydown) and w e t  s y s t r o r  (during f loodpla in  inundation 
and i n  pools).  The d e t r i t a l  pathvrys dur ing  m t  period8 serve  the primary 
export  func t ions  l i nk ing  t h e  r i v r r i n e  system t o  rece iv ing  wrterbodies. 
Exported p l an t  ~ t e r i r l ,  and the  en r i ch ing  b a c t r r i r l  and fungal  b i o u s s  
der ived f r a r  i t ,  form t h e  p a r t i c u l a t e  organic  meter which d r i v e s  t he  
sys tea .  Uharton e t  a l .  (1982: 98) noted t h a t  higher f loodpla in  tree 
d i v e r s i t y  insurea  t h a t  v l l d l i f a  food is r v r i l a b l e  over a longer tima 
span because the  vegecr t ion  of d i f f e r e n t  tree specie8 a t e  broken do- a t  
va r ious  racer .  The Ware Creek tmt l rnds  provide t h e  ecosystem support  
func t ion  r e  r rate which 18 f a r  g r e a t e r  than t h e  aerial ex tan t  oL t h o r a  
c ~ i t i e 8 ,  a8 do  cocrparrble s y a t e a r  c i t e d  i a  t h e  l i ee racu re .  

Priorry ~ r o d u c t l v l t ~  18 a o r a r u r e  of t h e  energy f ixad  through photo- 
s y n t h e t i c  r c t i v i t y  i n  t h a  form of bi0ma88~ Th i r  p l a n t  ~ t a r i a l  f o r s r  the 
foundat ion f o r  t h e  food cha in  vhich support  v i l d l i f e  populations. Ecol 
Science8 (1989) c q i l e d  prima- product ion va lues  f o r  t he  variou8 
undeveloped ( l e e .  not a g r i c u l t u r a l ,  r r 8 i d e n t i a l  or c o r r r c i a l )  acreage 
v l t h i n  t h e  Ure Creek vatetahad.  Table 1 i n d i c a t e 8  that t h e  ua t l ands  
a r e  generac iag  over  14X of c h  p r i m r y  product ion u h l l e  comprising only 
92 of t h e  area. 

Tabla 1: Ragortioa O f  )riur) Produet ian Aad 
&ma W Ee jo r  Undavelopad Habi ta t#  
ta '2& Y.ra Craak Watarahd 

etlCtN'rrGI PI InMT 
h R U  PRODUCT 1 OU 



The biomass generated b y  the yare Creek veclands i s  reflected 
i n  t h e  food provided and che ScruCCure of the SYscem sat is fying v a r i o u s  - ~ r l l -  
l i f e  l i f e  cycle requirements. The value of c h i s  system i s  evidenced b y  :rte 
1 6 8  spacia* of f i s h ,  amphibians, r ep t i l e s ,  bird9 and namuuls l i s t ed  3y 
USFWS (1989) which have been as  observed, collected or l i k e l y  to  occur 
i n  such habitat  (Appendix A).  

I t  has been noted by  USFWS (1989) th.t much of the forested pottion 
of the Ware Creek wetlands lit the c r i t e r i a  fo r  Zone f V  and Zone V 
bottomland hardwoods c i t ed  i n  Uharton e t  ala (1982). A8 Table 2 
demonstrates, such w t l and  cmmuniti8S i n  the lrndscapa perform a variety 
of ecosystem support functions. 

Table 2: Sme environmantal f ac to rs  af fect ing tha fauna of the 
bott  &and hardwoods (and the ecoryscem i n  gane rrl  ) , 
and t h e i r  r a l a t i va  importance i n  aach bottomland hrrd- 
wood tona. tmportmca: 0 nagllgibla or  nona, 1 low, 
2 d a r a c a ,  3 high, 
(Mapced Prom W r t o n  e t  a l .  1981) 

Zona 
F.ctorr I V  v 

Raerrdrtion of "s tdr  flooding" f r m  
t r i bu t a ry  scraamo ( d d n g  af f OCC) 

Organic matter productiaa 3 2 

D.tr icuo sourcr f o r  frodin# d w n o t r o u  2 1 
l i f e  by a n n u l  tnundation ( tncludar 
cua r t a l  a o t u r y )  

h t r i t u a  rource f o r  f r d i t q  d m m o t r r u  
l i f e  oa S-7 mt puloo cycle ( tncludor 
c u a r t r l  r r t u a ~ )  

Divetr i t f  of oak r#cior (acorn8 t o t  

A rl. d &St8 orlrr ( h a t  each p a t )  
rJ tad orIu ( b a t  r v e m  sac& year) 

Availabilit~ d aoa-coaifetoua nuc- 
barrial ttrrr o t b t  t h o  orb 
(hiclrotiea,  prcra, k o c h )  

Divoraify of ktrirr and s o f t  truier ia 
hi#h c m q y  ( o q a t k t r ) ,  tupolo,  black 
gum, p o t a i r n o ,  .LC.) 



Table 2 :  Continued 

Z sne 
Factors L V 'J 

Avai l~bi l i ty  of berries and soft f rui t9 i n  3 3 
subcanopy and shrub zone (decidous h o l l y ,  
haws (Cracae u s ) ,  mulberry, paw paw, 
E l l l o c t  * s b u e r ry ,  American holly, swamp 
palm, t a l l  gallberry, etc.) 

Availability of berries and soft  f r u i t s  
of vine, (grapes, poison ivy, supplejack 
(Berchemia), etc.) 

Availability of herb8 a# brovae for 
birds and mamuls (cane, greenbrier, ' 

jevrlweed, sedges, etc.) 

Availability of s u l l  t e r res t r i a l  fauna 2 3 
( iaaecta, a r u i l a  , earthvorma , a t  C. ) 

Availability of aquatic m&croinvertebratea 3 0 

Availability of Qlimay-buildiag 
floodplain crayfiah 

Forage for  adult  f i r h  (vhaa flooded) 3 2 

Rafufa for  youn# t i r h  (vhn flooded) 3 3 

Divarrity of foraot a t r a t r  ( fo r  bird 
guild#, etc.) 

Availability of # t d - l a ~ a l  hibema- 
elm a t t a r  (acwpbolao ,  lo##, leaf 
baa. of mug palm, crayfirh b u r r m )  

Availability of 8bora.l hlbatarcul8 3 3 
( t r aa  &ty alto# la  old s r e h  format) 

Iraadiag bird d iva to i ty  rad danoity of 
. i o d l ~ i d ~ l 8  . . 

Rofuga f o r  ' tarraatrirl '  f ruar  f r a r  
hi@ -tar 



Vhrrt'on ec a l .  (1982)  c i t e s  K .nned~  (1977) who noted chac more b i r d s  
prefer red  Zpm I V  and Zone v hardvoods than the ocher souchrastern 
bottomland dominant cypas s tud ied ,  and t h a t  gaun b i rds  such a s  w i l d  cutkey 
were known t o  nesc and teed i n  the  Zone LV b o t t m s ,  h Florlda,  the 
Florida Came and Freshvater  Fish Coatdssion (1978) found t h a t  aas ta rn  
v i l d  turkey population d e n r i e i e s  W r e  250% g r e a t e r  i n  bottomland hardvoods 
than i n  uplands (Vharton ec  a l . ,  1982). 

F ie ld  avidance of w i l d l i f e  use v e r i f i e s  the  support funcelon of the 
Ware Creek ecosystem. USFUS (1989) notes  chat t h e  s i z e  of t h e  heron 
rookery loca ted  i n  France Suamp has ranged from 65 t o  88 neating p a i r s  
s ince  1982. Tha roolury  supported 67 breeding p a i r s  i n  1988. In add i t i on ,  
they  s t a t e  t h a t  red-headed voodpackers, a spec i e s  of l o c a l  s ign i f icance  
t o  birdwatchers ,  a r e  coaaoa i n  Ware Creek because they favor  t he  open 
s t ands  of timbor found i n  t hese  boc toa lmds .  

Iha value of t h a  Ware Creek system t o  a i a r a t o r y  uaeetfowl is  
p a r t i c u l a r l y  important t o  USPUS (1989). Natural tree c a v i t y  neat  s i ta r ,  
combined with a wood duck n a r t  box p t o g t u  have r a su l t ad  i n  a a  eahaacod 
rasource  f o r  wood duck raproduceion. Roortr con ta in i ry  a r  oury o 
500 bird. have baaa obrervad i a  Warm Creak. With ragard t o  o t h a r  duck 
spec l ea ,  s e v e r a l  hundred duck, of r ave r8 l  speciar vat@ obrarved a t  t h a  
confluance of Uara Creak aad t r ance  Svup i n  M t o h  1987, and Dlcembar 
9 6  An a s t i ~ t a d  250-300 a r l l a t d r  and black d u c b  -re oboervad dur ing  
tha  l a t t e r  occarioa. A r u p p l a w a t a l  Laadirq p t o g t u  u y  ha- had s o w  
impact on tha  vrtartoul numberr, bu t  i n  cha abaanca of such r program 63 
duckr (36  black  d u d  and 7 a r l l a r d a )  wra oboa?vad mar the proporad dam 
r i c e  i n  aid-Wovambar 1963 bad 115 duck8 (40 black  duckr rad 75 mal lards)  
ware obrerved i n  t h e  o m  gene ra l  v i c i n i t y  i n  a i d - J a a u a v  1984. In sum, 
t h a  USPUS (1969) c a a r i d e r r  t h e  Ware Creak cwtlaadn u good q u a l i t y  h a b i t a t  
f o r  dabbl in# duckr  ( a r p a c i a l l y  b lack  duc lu )  and rha o v e r a l l  q u a l i t y  f o r  
wood duckr  ir a%callaat. Civaa t h a t  t h e  Worth Anrlcaa Vatrrtwl Management 
Plan recm--ndr t& prov i r ion  o t  .rr d d i t i o l u f  50,000 acrar o t  black duck 
migratiorr and w i a t a r i q  h a b i t a t  .lo- t& eu t , c a r r t ,  t h e  p o t a a t i a l  
jeopardy o t  75 a c w  of auch h a b i t a t  ir  crucial. 

Otbr w i l d l i f a  a c t i v i t y  ha r  h a  noted w i t h i n  t h e  Ware Creak bar in .  
A b a l d  owla &r baas o b o a m d  i a  t h o  w t a t a h a d .  Although t h a  c l o r a r t  
mat- mr 6 Loeatad ulthia t h e  next  m t a r r h o d ,  u p a t t a u  Uomg the  
York am? (mu h d ) ,  t h e  rarwrcar u l t h i a  Y.r8 Creak bra no 
doubt  sod by clvw r r p t o r r ,  

froah r a t  a d  o t b r  rianr ot  r i v a r  ottar wra o b r a w e d  n a r t  t h e  
c o a f l w a c a  of e n c o  88d Cau -8. U n r  o t t a n  ate t a l r t i n l y  rare 
or abaan t  i a  cuny p o r t i a w  of thait tonur  t-8 v i t h  earrcal p l r i a  rvamps 
rauiaicy rr a lut rrfryo. Rw US- (1969) citar Uaray (1979) vho 
q o a r i d 8 t a  t h a  Vlqiaia r i v a r  ottar 'r  r t r t u r  88 .n aadaryared r0.cfa8,  yat  
t h e y  a r a  a f f o r d e d  n o  d d i e i o ~ l  p r o t a c t i o o  o t b t  th.o thrt of r f u r b a a r a r  



The use of Ware Creek 5 y  +diLdlife ( 2 . 3 .  ducws, occsrs, eagles, 
ecc.) is imporcanc. Nevercheless, che physical scruccure (e.g. foliage 
height d i v u r i t y ,  juxtaposltf on and LnCers~ersion of varied habicacs), 
and the bioaass production which i s  created, serve c o  support a valuable 
ser ies  of biological communicfes. mere ~ O m m u n i t i e S ,  i n  conjunc~lon 
w i t h  che remaining comparable sys tem,  serve as a crucfal foundation for 
che ecology of the York River, che Chesapeake Bay and adjacenc uplands. 

D. Fisheries Support Function 

A t  th i s  time, Ware Creek has not been found to  direct ly  support an 
anadtomour fishery. Severtheless, s ignif icant  f i rhery cerources have 
been ident i f ied wlthin the watershed. Within the lagoundmant r i t e  proper, 
f i s h  surveyr have identified 23 spaciaa of f i r h  which ura tha upstream 
~ c l a n d  coaamunitias. There include migratory estuarine f i sh  (spot, 
white perch) and forage t i r h  (rauaoichogs and rheapahaad oinnova). The 
f i r h  fauna of Ware Creak have h e n  characterized by J w r  City County am 
"abundant rod divarre" (USFUS, 1989). 'The in t e r t i da l  e r r g e n t  uetlmdr 
vhich form tha moat dounrtrraa vatland coatinuua ara c i tad by Silberhota 
e t  a l e ,  (1974) rr aurrary a r r a r  fo r  f i rh .  

Without additional detailed rtudy, tha e u c t  caat t ibut iaa  of tha 
Wrte Creak mtarahad t o  dormatrrrm f i r h r t i a a  l a  d i f f i c u l t  t o  qwat i fy .  
Navatthaleaa, r ruba tmt i a l  portion of thr  rnnwl  128,584 mtric  t m o  of 
p r i m q  production 18 i n  a11 likalihood, ttrnopotted t o  darrar t reu waters 
t o  rupport the ea twr ina  acoryatam. Ecol Scianeaa (1989) r l ao  notaa that 
tho coatt ibution of Uata Creak t o  a a t u t i n a  inort tabrr tea  and f iahaa  i s  
enhanced by i t 8  "exceptional benefit of pooitionm - diachargin# to  an 
eatuarina raaioa (i.a. l o m t  York Rforr) that  r a m #  r nutaary function 
uhare larvra  a d  juvanii'oa of thr  a i# t r to ty  t i a h  that  ontar tba York River 
syrtm g r w  rad davalop (Vra h a e l  rad Joaaph, 1986 c i t d  Ll; USW3, 1989). 

E. l k t ~ t i ~ a  . . 
Tha nctutioarf bmof 1 ta vhich Wrta Creak proridaa ' -by ,  b. divided 

i n t o  aavarr l  caeqoriaa. Oa-aita t ac ra r t ioo r l  opporcuoitiaa iacluda 
conaurptivo (hmelq, f lah iag  and t r rppi ly)  md aoe-coaaumptivr (hikin( 
and bird wecUa#) apportunitiaa. Off-ica n c n r c i W  opportunitiaa 
a t e  r e t a b t a b f a t o  l&n Ciaak t o  tha axtaat t h e  e h .  production rxported 
from fb rUamhd auppotca v l l d l i f a  rad f i a h r y  pogulrcioaa uhich provldr 
racrueiaml g)o?tuaitiaa alaarture. t o r  a u r g l r ,  o t  th wood duck 
broods .U& f l d # a  t r a  V.ra Craak rad th black rad u l l r r d  d u c k  W c h  
vintar tlnta, ptoportios rra u t i l i a a d  i n  tatt-tias (br taciq and 
bi tdvrtchiag)  alrdmro. a r r  i a  tmm f o r  c& u b l a r a  rad othor 
aorybirda uhieb n l y  upao Uara Ctaok ra  8 atop oa tb, . ig+&t~tl ,  route 
botmoa viotati t ig rad braadltq habitat#. 



O n l i c e  hunting opportunities are the most tangfble data available 
concerning recreat ional  use of the vatsrsh@d. The Chesapeake Corporat Lon ,  
a m j o r  landomer,  currently lea¶e¶ a portion of t h e i r  upland property for 
deer ,  c u r b y  md squ i r re l  hunting t o  four hunt clubs, (1986 acreages): 
Toana Hunt C l u b  (2,205); Grove Unnel  (1,301); Cedar Point (437) and an 
unnamed club v i t h  no available f igure  of leased acres (USFUS. 1989). The 
demonstration of a market f o r  leased hunting acreage i n  the watershed 
indicates  tha t  t h r r e  i s  s u f f i c i e n t  recreatfonal  benefit  and harvest 
opportunity t o  ju8 t i fy  leaar  expenditures. Given the previously c i ted  
v l l d l i f e  productivi ty valuer of th r  adjacent weelands, tho Ware Creek 
w t l a n d  productivi ty and added hab i t a t  diversicy support a portion of the 
recreat ion on th r  leased land. 

Tho Chesapeake Corporation ha8 conatructed- 32 waterfowl blindr along 
Ware Creak (4 of which a r e  located above t h r  propoaed dam s i t e )  t o  provide 
waterfowl hunting oppor tun i t i e s . fo r  invi ted  corporate c a s t s .  Given t h e  
hiah q u a l i t y  of tho v l n t r r i n g  vcrterfovl hab i t a t  i n  tho l o w r  War. Crrek, 
p a r t i c u l a r l y  tho f r r r h  water f n t a r t i d a l  nutah, and thr n u k r s  of d u c h  which 
have barn r i8ht .d i n  the area ,  throe bl indr haoo, i n  a l l  l ikal ihood,  
providod high q u a l i t y  rrcrratiocul oppot tuai t i ro .  Aa addi t ional  LOO wood 
ducka -re h r v o a t e d  on varioua baavat pond. Ln tho uppar Ware Creak 
ba r in  dur i ly  tho f a l l  1988 hunting araron ( U S m ,  1989). 

Accoro t o  tho Ware Crook mterahod i r  t o a t t i c t a d  by tho current  
lutdormrrr ,  thorotore  unpomit ted  r e c r a a t i ~ ~  oppor tuni t ior ,  p a r t i c u l a r l y  
o n l i t .  noa-corraumptivr u ro r ,  arm limitad. Navartholrra, ao tho tuo 
couneira bacon more dovoloprd, tho i apor tmco  of Ware C t r i l c  t o  aupport 
po ten t i a l  t a c t o r t i o a r 1  o p p o r t u n i t ~ o a ,  both o a ~ i t a  and o f f - r i t o ,  vLl1 increase.  . - 

Conocnrccloa of th propoud  Uoro Crook i.gouadwnt vlll  rorulh- i'h 
tho inundatioa of 429 act00 of ur t lando and 792 acre0 of p r i m t i l y  f o k r t e d  
uplaud. Tho r-• of Lapaeta harrrvor, 10 not rootr iecod to tho l i d t r  
of tho rroorroir b o m d a ~ .  'Ib. p t o j r c t  vill a f f e c t  ecological p r o c o r h r  
both u p o t r a a  and d w t r r u  of th. rooorvolr sad dl1 cont t ikr t~  t o  
ongolmg c d u i -  .offacto on t& regional  o c o l ~ .  Dur to th. oatiocy 
of impact#, t bcuoaamac  of onviroumontrl chmqo has boon ~ t u d i r d  from 
r e v o r a l  - t I ~ a .  

I t b l e a t  trrluacioa Rocoduroo (USm8, 1940) rrrro rpp l lod  
durlmg th. p t a p a r r t i o s  of tho ?8IS t o  dotot . i ru t& o f f a t  of tho propored 
p ro joc t  oa os i r t l l y  d l d l l f a  .ad t l o h r r y  hab lea t  valura. fo l louinq 

rumm'~ of t h r  maulto t o  arcarpeoti f t a  ~pmndir A of th. nts 
(USWS, 1987). 



Sp.cies-specific Habicac S u i t a b l l i t ~  Index (HSI) models are used ;a 
HEP t o  asseas the habitat quality f o r  a particular species based upon 
selected habitac characceris t ics~ The HSK can range ftoa 0.0 (unruicable 
habitat)  c e  t.0 (opcirnal habitat). A measure of the habitat value i s  
derived by multiplying the H S I  by the number of acres of habitae to arrive 
ac Habitat Units (HU's). An HU i s ,  i n  e f f ec t ,  a combination of habitat 
quality and quanticy v i c h  each HU serving as the equivalent of one acre 
of o p t i ~ l  h a b i ~ a t  

Impact asessment vt th HEP roquirea tho establishment of baseline 
HSI's vhich, vhen multiplied by tho area of availabLe habitat, yield the 
coca1 Huts for each modelled spacies under pre-ptojecr conditions. 
Changes in habitat valw over the course of the defined aasess~wnt period 
may result  f raa changes i n  habitat areas or HSt values and yield aLtered 
H U * s .  The averago number of H U ' s  over tho course of the raaeasl~rnc period 
are expressed i n  t e r n  of Avorage Annual b b i t a t  Units (AAHU'a). Tho net 
impact of r projact i r  thoreby calcul8ied by projecting tha rvallablo 
M U ' S  undor 8 "no-projoct" and " projocc" sceaario rad r r rar r i ry  tho 
difforanco a# a not grin o r  1Ma i n  h8bic.t vrlua. 

Tha Wrro Croak HZP m r l y a i s  vra deai#nod to  rararr cover-type h b i c a t  
vrluoa rrchot than spacior-rpaclfic habitat  v a l ~ a .  Ih. apmcloa warm 
aoloctod t o  ropreaoat t h o  rang0 of axis t iag cover-cyper rod to  raf loot  
tha chaage i n  covar-cypo valwa which broad bo o ~ c t a d  ova* tho aaroasmnc 
prriod. Tho spacior soloctod includod tho: p i l . r t d  uoodpockar (Dryocopus 
pi lar tua 1. g ~ r y  squirtol.  Anricra uwdcack, borvar, uwd duck ( M i  - 

(Dandroicr ~ ~ t a c h i a ) ,  rodvingad 
b ~ ~ ' O O C . N  S 8 1 ~ i d e S  ) . - 

&, 

~ h r  cover typar h i c h  m r o  asaessad hc1ud.d tho undovolopod pot ion 
:*= 

of tho Uro Crook vatorahad rr w a l l  r a  Ctrar toats  Pond, uhich i r  par W f  3 
Jrmr City County's propoood mitigatioo .plan oa Yrrrwth Crook. r a a O s s ~ &  
of eovartypa etungaa a t  ttta ~ a q a t  year LO. 2s le* w mar # r i d 8  i n ~ l G t i & ~  
th. diroct  lapact8 al th ptojact r l totrucivaa combiaod a t h  oxpactad * -! - .7 . -.  
s u c c o r a i d  pattaroa, timkr harrortr carg.tibla v l th  uri.izatiaa of p.; 
tor1 a s t a t a  tnlw8, d c m r c i r l  rad roaidrac1a.l dovalopmnt ia accordance -1- 
with a c c a p t d  p l u o i q  ptinciplaa (aoa US-, 1987 f a t  mot@ dotai l ) .  

'Lb. mar la la uaa mt tha 50 yoar daaaamnt  potiod ara 
dapi- tot tll)c0lb. ??ojactm ( t i w r o  4); "Sito 1T (t igura 5 )  ; rad "lhrao- 
Dlro (IClpn 4)( rltrmmtima. 

Hth tbr 7k hojact' Utoraa t iva  (?tmra 4 ) ,  maat conrtypea rro 
r r a d  to b.r, truc&a r #tat@ of dm&c q u i l i b t i m .  t r t g a t  p a r  
23 hawrvar, apprar iwtoly  40% of th. uplle* .iod piaa-bardrod foroat 
and 2 8 t  o t  tha uplaod hardmod toraat v l l l  ham bna cmmt tod  to ro r idmt ia l  . 
c m r c l a l  o t  i a d u t t i r l  uaaa. Ib l8  laad uaa pat tat .  wm da+ivd from 
data #athatmi by U$N9 8 t U f  rad p t i m t i l y  f o U m  08trbli8b.a t t r a a g o r t r c l ~ n  
and u t i l i t y  cotridor#. Aa a roaul t ,  davalogwat t a d 8  t o  k coacoatrrtod 
narr ax i r t i ry  i d t r r t r u c c u t o  and i 8  p c i m r i l y  locrcod t& patiphecrl 
parer of tha Uato Ctook n to t8h .d .  
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Figure 4. Land Use Trend8 - 
No Project Alternative 







Ihr  "Site-V" scenario (Figure 5 )  incorporates the habi ta t  changes 
caused by the impoundment inundation and the micigation activities (1.8. 
breaching Cranscon ' r  Pond, conscruccion of headwater and borrow-pic we clands ) . 

Highdensity'residential, c ~ 8 r c i a l  and i n d u s t r i a l  development 
genera l ly  follows the "No Actioa" Alternative. However, a large sca le  
r e s i d e n t i a l  developeenc, oriented toward Che Ware Creek reservoi r ,  w i l l  
r e s u l t  i n  s ign i f i can t  cover-type oodif ica t iona  trlthin che I n t e r i o r  of the 
vatershad. Essent ia l ly  the increased a a r k e t a b i l i t y  of lakaside r e a l  
e s t a t e  provides the c a p i t a l  necessary t o  extend u c i l i t y  services  t o  the 
watershed i n t e r i o r .  

The "'lhrea-Dam" U t r r n a c i v e  (Figure 6) i a  an i n t e m e d i a t e  s c e ~ r i o ,  
i n  which three  s o r l l e r  impoundmnca a r a  constructed co p a r t i a l l y  prec che 
desian y ie ld  of the l a r g e r  impoundmaat while raducing chr inundacioa 
impacta p r o p o r ~ i o n a l l y ~  Although no d c i g a c i a a  plan ha8 been proporad 
f o r  t h i s  a lcernaeiva ,  i c  har beea as ru#d  that miclgacion comparable t o  
S i t e  V would ba implerrnced. Tha iapacca, u expeeced, a r e  incermadiace 
t o  che ochar c w  scanar io rm The c e n t r a l  reach of Ware Creek-lrancr Swup 
l a  praaarved a d  cha only c a n c r r l  porciono of cha rncetahad rubjecc co 
t ea idanc ia l  davelop..nc are or ientad  around t h r  caarcnrcced reaarvoirs .  

f i g u r e  7 and Tabla 3 d r p i c t  chr change i n  covar-tppa hab i t a t  values 
erpraaaed aa a percent c h ~ a g a  frorr chr  No Action ca td ic ioa  & M U  t o t a l s  
f o r  cha Sice V and Three Du Afta r ru t io r r .  krurlw co.glece succeaa of 
a l l  rdcigacion a c c i v i c i e r  and row recencion of hrbicac valua la Lou 
danaicy r e r i d r a c i a l  a r e a r ,  eaartrucciorr of cha S l t a  V vlll re ru lc  i n  the  
evencual l o r r  of 296 acrer o t  vagrcrted u r t l and  and e r t u r r i n a  opoa water 
habitaca and 1,072 a c r a r  o f  undrnlopod upland fo ra rc  over and r b o w  
expacced l o r r r r  undr t  tha No Act100 Altarruciva.  me Ibrra-Du Alternative 
opciorr wl11 rraulc f a  corg. tabl8 loroaa of 141 rctra and 446 r c r a r  
rerpaccivaly.  T& c ~ r f r o a  of cho#ra ia covet-type r c t e y a ,  f o r  cha 
chrea a l c e m r c i n r  ir dapietod l a  t i g u r r  8. In a l l  crrar, uadavalopad 
covrr- typal  dacraaao t o  the g r a r c a r t  u t m c  undar cha Sic8  V Alcamacive. 
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TABLE 3: Long Tetm Xabitat Value 
. . Impacts: yo project v s  S i t e  V and 

Ihree-Dam Al te rna t ives  (from USTUS,  1987). 

Percentage Change In 
Habitat Values 

Evaluation Elemrnt S i c r  V - 
Upland Pinr-Hardwood +0. 4% - 6.5% 
Forest and Lov k n s i c y  
Rrsidrncial 

Upland Hardwood Forrsc 7.1% - 10.0X 
and Low k n r i c y  
Raridential  

Forr r t rd  Wetland -68.4% -20.9% 

Scrub/Shrub Wetland - 6.62 - 6.8% 

Estuarine Opan-uatrr - 1.42 +3.1X 

2 )  Standard Ecological !4oarurrmmnt Patammtarre 

In an e f f o r t  t o  rva lua ta  the  r igu i f i cance  of the  Uara Creak 
iopoundmmat f r a  a d i f f e r e n t  porrpactive,  orrhodo. acological  mthodr  
wra applied t o  m a a u r a  tha ecological  a t t r i b u t e r  of tha  rxirtiw ayrtrm 
and che a a t l c i p a t a d  ry8tam uhich vill r e r u l t  tram d u  cotratruetion, Huch 
of the  m a l y r i r  ir  dativod trm Ccol Scieacer (1989) whore f u l l  repor t  Is 
appaadad t o  t U a  n c r a d d  decerafnac ion. 

T b  hlgh p t d u c r i v i t y  of v a t l a d  r y r c m o  is one of tha k r t  
doc-r'' rd mmt ottaa c i t e d  v a l w r  of wrcla8d e c o r y r t a u .  Since 
prima- ptdoctiorr ratpar a8 tha fouadat ioa  f o r  supportin# hlshar  top ic  
Lawla, much of r& t i r h  and w i l d l i f e  rupport  v a l w r  o t  wrclaadr art be 
a c t r i b u t a b l a  t o  tM8 arg.ct of urc land ecolqy. k Tabla 4 d r p l c t r ,  tho 
pa lu rc r i aa  a d  ertuattua u r t l a a d  s y s t e u  are g a a a r f i l y  tha #rt productivr 
found v i t h i n  t h e  erirtia# Ware Creak Barin, Iaurtriaa o w n  water i r  by 
coatrart, tha leaat producttve, 



TABLE A :  XpproximaCion o f  P r i ~ a r y  P r o d u c t i o n  
Races  i n  Ware C r e e k  Wate rshed  
( F r o m  E c o l  S c i e n c e s ,  1 9 8 9 )  

Cover Type 

Upland &xed p i  ne-hardwood f ores c (UPH) 
Upland hardwood f o r e s t  ( UH) 
Foreaced wetland (FW) 
Scrub-shrub wetland ( SS) 
fhrbaceoua wet land (HW) 
I a c u a t r i n e  openwater (LOW) 
E a t u r i n e  openwater (EOU) . 

12.7 
LO. 2 
10.5 
27.6 
21 .o 
6.4 

16.0 

Source: Richardson, 1979 

W l t i p l y i q  tha  a n t i c i p a t e d  cover typa acr rye  of t h e  S i t e  V a c e n r r l o ,  
(and a s s u a i ~  o p t i ~ l  c o n d i t i o n s ) ,  r r a u l t s  i n  the f o l l o u i q  c o q a r i a o n  of 
primary product iaa  (Table 5): 

TABU 5: E r t i u t a d  Annual Primary Production (PP) 
Ware Creek Without and With Raaervoir 
( ? ? a  Ecol Sc iencrs ,  1989) 

Covar Tpp. 

No A l t .  
Project V 

-- 
piaa-hrtdwoed f o r e s t  (Urn) 

U)twl budmad torart (W) 
l o m a d  U~elrad (N) 
Scrub-mhnrb vr~lrad  (SS) 
Herbacoaur meland ( f l V )  
t c u r r r f r u  op.8 uacae (LW) 
Uturriaa opon #tar (COY) 

Saurca:  A c r a y a o  f r a  pp. 1 2  and 20 Appandix A,PtIS; P? rates 



The nee l o s s  of 8 ,634  metric tonne3 per annum y i e l d s  a  6.72 Loss La 
vacershed produccivity~ Unforcunacely, the operation of the vater supply 
reservoir w i l l  result  l n  fur ther  LoSleJ I n  watershed productivity and 
ecosyscam support. 

Ecol Sciences (1989) describes che planned wacec vlchdraval frm an 
ecological perspective as a  cropping of wacer and vacer-borne concicuents. 
In other vordr, the nutr ients  and plankcon which would normally be recycled 
vlchin che wrcershed or exporced domacream w i l l  end up on che fiLcars of 
l uacer creacment f ac i l i cy  (and probably inco a  sol id  waste l and f i l l ) .  

Therefore, the 762 acreage reduccion in  watershed downacream releases 
(diverted for  wrcer supply) can be conservatively esciamced co resul t  f n  
a  762 reduccton of e f fecc lva  L8h productivity. 'Phi8 addit ional  reduccion 
of 4,103 m c r i c  tonnes of primary produceion ra i se r  che cotal  amount of 
a n n u l  produccivicy t o r t  co chr exiscing sy r t ea  co 12,737 w t r i c  toanes - 
a 9.92 reducclan. Thir ;a a t i l t  8 vary conratvrt iv8 08tiortr which w r  
believe rubrcrncir l ly  undrrrsciaucrs tha loot  productivitye l l ~ a  rerroas  
fo r  chis r r r  the follawlng: 

Since t h e  lrlu ell r e w e  r r  r conduit f o r  much of 
che coca1 vatrrrhed re le8re  of productivity t h e  "cropping" 
w i l l  rraova sub r t8n t l r l  macerlrl vhich war produced out- 
s ide  of tha l r c u r t  r l ae  environornt. 

"Croppad" productr w i l l  r l r o  includr sacondrry pro- 
duc t iv i ty  such rr zooplrnkton and ichthyplanktoa uhich 
reprerent  s i gn i f i c rn t  plant biourr vhich h r  r l r r r d y  
bean convrrtad co r n i v l  b l o u s r .  

U l  d t i g r c l o r r  i r  r r r w r d  co p8rtorn lnrtbntrnaourly 
and re  1 O O t  e f f i c iancy  r a  c o q r r a d  t o  n r t u r r l  s y r t r r r  - 
t h i r  i r  m overly o p t i d r t i c  a r rwpt ion .  

A coa8 tmt  l a b  lev01 i r  r r r u r d .  Thir i a  8 vatrr 
supply reaatroit with plranad and extenrive f luc t lu t ionr .  
M a  r o d m a  tho t o t a l  l rh  hyporvolur  rva i l ab l r  foe  
p r d u c t l a , ;  ndocer tha r v r i l r b l r  l i g h t  u an energy 
satma (La. l a c n u a d  t u r b i d i t y  dua t o  rroriocr rt 

l a b  wqiru) and remover po ten t ia l  l i t t o r a l  
t a  grduct l r i t t  c o a t t i b u t t ~ t t a .  

b) ~ a c o o d a m  product i v i cy  

The mstatial vhich i r  rxported from higbly productive r c o r y r t e ~ s  
b e c o a r  r v r i l r b l r  f o r  rha rupport of dormreream f i r h  and v l l d l i f a  eco- 
syacom,  t lu reby  ruba id i r i r y  b i o u r r  r c c d r t i o a  i n  t& recaiviQ# syatrms. 
Conrtructioa o t  t h a  Vara Croak r e r e rvo i r  vlll diacoot inu.  t h i r  uteri81 
c r rn rpo t t  procear, t rappin# ouch of tho d r t r i t u r  la tha  k n t h i c  region 
of the  r r a e w o i r  o r  d i v a r t i r ~  i t  wi th  - tar  v i t hd raml r .  D.apit@ t h e  

t a c t  chat Richrrdaoa'r ni l lpond concrlvrbly t r r p r  18X of tha currrncly  
r rpo r t rd  d a c r i t u r  , the  t eaorvo l t  all c h e o r e t i c d l y  t r a p  SOX .atit. of 
t h e  wrtershed d e t r i c r l  r xpo t t ,  r d r c r r r s e  of rlmoat 280X 



C )  Hlbitat complexity 

Ecol Sciences (1989) notes thac the Ware Creek vetlands vhich ~111 
be inundated are comprised of approximtely 66 mapped subareas of a t  
lease tvo dozen d i f f e r en t  vegecaclve community cypes. This highly complex 
community mosaic w i l l  be replaced by a re la t ive ly  mortoconlc lake enviconm.nc. 
Diversicy indices have been derived from probability and/or infomatian 
theory and have become standard cools f o r  comparing the complexity ( t e e ,  
infomat ion content) of tvo or more ecological systems. In more cases,  
increased complexity resul ts  tn a greater  nuober of ecolo#ical niches, 
more complex food vrbs,  increased f i s h  and v l l d l i f e  community divers i ty  
and res i l ience .  Numbers of individuals per cuton or occ~s iona l l y ,  acres 
per cover o r  habtcac type, a r e  used t o  compfle the fndices. In t h i s  
casr  Ecol Sciences (1989) applied Bri l louin 's  H index f o r  t o t a l l y  censused 
co l lec t ions  (PieLou, 1975) co compare habi ta t  complexity between baselfne 
and post-impoundmnc conditions. A 8  Table 6 indicacer,  cha loas i n  
gross habi ta t  d ivers icy  ranges frm 9.5-12.8% over the SO-yea? arsaarmenc 
period. 

TABLE 6: Br i l louin ' r  Indax 
Ware Creak Without o r  With Rararvoir 
(From k o l  Sclencar, 1989) 

"Scenario" H d i v a r r i t y  H evannasr X Loss 

No Action (TT+l) 1 696 0.730s -...--- 
Alte V (TY+l 1 479 0 6370 -12.3 
cUt. v (tlt+LO) l e  333 0.6610 - 90 5 
A l t e  V (T?+2S) 1,327 0 ,6576 -10.0 
U t e  V (tY+SO) 1, 327 0.6576 -10.0 

Ecol Sciaacer (1989) noear thac t he r e  da t a  a tr  th. ra ru le  of s w d  
averr$ar of t& h a b i t a t  tfpor, thereby yle ldiag r vary eonrervativa 
coapariroa. T b f b r r  d e t a i l r  of rubunit i n t a t a c t i on  and the rub t l a r  
88WCt8 d ecelag%ul d i o e r r i t y  a r e  l o r t  uhea each. r e p r t r t a  cover typa is  
1- orr? t& eacita conmnity.  Uhen Bri l louin98 Index i r  calculr ted  
with CIY u#a ot c h  rubuni t  ac r ragar ,  t he  w ta r rhod ' r  66 &taro  yia ld  r a  H 
d i ~ @ m i t Y  i a d a  vaAua of 5.3588 and aa avennero value of 0.8866. By 
coatrrr) t ,  C h  wlferahad v l t h  tho impoundoat h u  an It index v a l w  of 
1,0638 and i a  evaenaor v d u a  of 0,3392 becaure tho i .goundrat  ha8 only 
20 mapped rtaar. ih. d i f f i c u l t y  i n  d i a c t i d ~ t i ~  raparaca u p p d  
rraar t o t  t he  ml t iga t ioa  ptoporal r  could Laad to  r-ubt high.? indices  
under r epa r a t e  in ta tp te ta t io r r r .  Houmvat chr gtaatat cmttrrt ba twan  
before- .ad r f ta t - iapoundwnt  hab i t a t  d ive t a i f f  win# a rubarea dacabara 
would continua t o  be mrkad.  



Subt le ,  b u t  e c o ~ o g l c a l  1.' neaninqful,  features  of na tura l ly  evolved 
and integrated systems a r e  a pr iaa ty  reason why ... "mit igat ion b y  
accounting"- (-i.e,, counting acres  Lost and acres  gained) Eai ls  t o  
acknowladge f u l l y  the favorable geometry of t h e  system such a s  the complex 
mosaic of d i s c r e t e  vetland hab i t a t  types juxtaposed v i t h  aquat ic  and 
c e r r e s t i a l  h a b i t a t s  along a gradual gradient  of change from headvacers t o  
the confluence vFth the York River (Ecol Sciences, 1989). 

3) Special  Features 

a )  Natural reserve rssessment 

Gorselink and Lee (1987) have es tab l i shed  fundamental concepts 
l o r  the mnagemrnt of bottomland hardwood f o r e s t s  a s  nrcura l  reserves. 
Ecol Sciences (1989) c i c e s  seve ra l  of these  p r inc ip l e  concepts a s  applicabla 
i n  the case of the e x i s t i n g  Mare Creek wrterrhed: 

Reserve Area. Species r ichness  i n c r e r s e r  with a rea :  
l a rge  reserves  a r e  b e t t e r  chan s-11 oner. 

R 8 8 8 ~ 1  Ffy~18ntat iot la  8 # ~ V @ I I  t o t 8 1  area, On@ 
r a r g e  r e re rve  w i l l  support more na t ive  rpec ies  chan 
two o r  more smaller onea. Fur ther ,  t he  invarlon of 
oppor tuni rc ic  rpocier  chat  could d lsp lac& a a t i v e  
b io t a  i r  reduced. 

Rereme Patch Ptoximicy. Pot a g i v m  rter, d i s j u n c t  
patcher  t h a t  a r e  c l o r e  together  w i l l  support  wre spec ie r  
chan patches f a r  apa r t .  Proximity increaraa  i d -  
gr8cion rater amon( p8rchar.  thua buffer in# t h e  coca1 
system aga ina t  local e x t l n c t i o n r  ( e h r l i c h  and Holm, 
1963). R o x i J c y  cenda t o  increaaa  with an increasing 
n u r k r  o t  pa tcher  (and hence, d e c r e a a i ~  patch r i z e ) .  

Coat i~U&Ct d C - t i d t g .  N ~ j ~ a c t  te#aM# comac ted  by 
s t r i p @  of pcotectad h a b i t a t  are p re fe rab le  t o  i r o l a t e d  
re#ama,  Uparlaa h a b i t r t a  are m c u r d  co r r ldo ra  l a  the  
l ~ u p o .  haemea chat  a t e  bordered by ri.ilat h a b i t a t s  
aappo?t .on rutiva apacfes  th .a  reaema bordered by 
disaLibtlrr hab i t a t# .  S i a i l a r  h a b i t a t s  p r w i d a  a gradual  
ecatama that i a  not  aa  i ahoap i t ab la  to  moat rpaciaa rr 
.rr abrup t  adga. 

A l l  o t h e r  chiaga k ing  equal ,  circular- 

b e c a w e  t h e  c i r c u l a r  reranre area mximltaa d iapacaa l  
d i s t a n c e s  wi th in  t h e  rearma, and d n i d r a a  th edge 
r e l a t i v e  t o  t h e  i n t e r i o r .  

Th i s  r eaaoa i ry  i s  baaed on t h e  f a c t  t h a t  t h e  Ware Creek watershed i s  
"a l a r g e ,  u a i r y w n t a d  awaic of h a b i t a t  patchma u l t h  h igh  cor r t inui ty  and 
c o n r i g u i t y  and g radua l  edge r ,  and provider  excep t iocu l  h a b i t a t  f o r  
v i l d l l f e - .  k o l  Sciences (1989: 2 2 )  goar on t o  conclude: 



"If one vere t o  i den t i fy  Potent ial  r e s e r v e  areas 
on the west bank o i  t h e  lover York u v e r ,  the 
ware Creek s y s t e m  would surely be one of [he 
premier candidaces ( i f  not the best candidate)." 

b) OLigochaline and t i d a l  freshvacer vetlands 

fn addi t ion  t o  the ecosYsCrm Impacts previously described, :hr 
reservoi r  is predicted t o  havr a profound Impact on the conclnuum of 
t i d a l l y  influenced emergent vet lands located i n  the lower reaches of Yare 
Creek. The most d iverse  and more vulnerable coaununitio a re  the o l i g o t h a l i ~ e  
and t i d a l  freshwater vet lands described by Hershner and Perry (1987) .  
The d i v e r ~ i o n  of up t o  762 of the nacural freshwater discharge of Vara 
Creek v l l l  r e s u l t  i n  s i g n i f i c a n t  changes i n  dounr t r raa  r a l i n i c i e s .  
Hershner and Perry (1987) conclude t h a t  t h e  c ida l  freshwater aurshes 
remaining a f t e r  dam construct ion w i l l  be t o t a l l y  e l i a i n a t r d  by t h e  s a l i n i t y  
change. The o l igo tha l ine  aursh all be reduced considerably in  a r e a l  
e x t r n t .  The balance of t h e  t i d a l  f r rshwater  marsh located upstream ell 
be excavated fo r  t h e  impoundmnt s t r u c t u r e  o r  inundated by che reservoi r .  
The t i d a l  freshwater ~ r S h  charac ter ized  by v i l d  r i c e  and other  favored 
vaterfowl food, is prima vacerfovl  v in te r lng  h a b i t a t .  The USPUS (1979) 
notes c h a t  the loor  of 75 ac res  of such hab i t a t  i n  an a rea  of incer- 
na t iona l  s ign i f i cance  t o  va te r fov l  (;... addle-Uppar A t l m t i c  Coart)  is 
cont rary  t o  t h e  recoemndat ioa  of the North Awrican  Uaterfovl !4anagemant 
Plan t o  provide 50,000 add i t iona l  a c r e r  of black duck P ig ra t ion  and 
v i n t e r i n g  h a b i t a t  along t h e  e a r t  coast  of t h e  United S ta t e r .  

The blue heron rookary loca t rd  i n  France Swamp i r  a r e l a t i v e l y  
uncommon n a t u r a l  re rource  f e a t u r e  which w l l l  b. destroyed by r r s e r v o i r  
conr t ruc t ion .  r)l. elimlnrtiocr of t h e  ne r t ing  t r e e r  w l l l  probably 
cause t h e  nes t ing  p a i r s  which u re  t h i r  s i te  t o  r e l o c a t e  t o  o thar  colony 
s i t a r ,  concent ra t ing  tho  regional  heron populat ioa la  fe-r loca t ions  and 
therby increasing t b a  p r o b a b i l i t y  of c a r a r t r o p h i c  l o r r e r  d w  t o  f u r t h e r  
h a b i t a t  d i s t u r b m c o  o t  d i roa re .  Although there have k e n  l o c a t i o a  s h i f t s  
v i t h i n  t h e  Cr.aco k.q roolury  over ti-, i t  ir conceivable that Prance 
Swamp metr row, a8 mt  u n q u a t i C i e d ,  h a b i t a t  requirement of t h e  br r rd ing  
p o p ~ l a c i o a ~  Urra thr h c k  of i n f o r m t i o a ,  deri(ning d t i g a t i m  f e a t u r e s  
t o  o t t w t  thlS l ~ r  i r  no t  p o r a i b l e  t o  any acceptable  degree of confidence 
(U3rn. 1 9 8 n o -  

O t  t& o t i # i ~ l  US dl1108 acres of v r t l r n d r  which exirted i n  t h e  
coate tadnur  f k i t a d  S t a t o r  l n  p r e r a t t l e m n t  t iara ,  only  99 mi l l loo  a c r e s  
(462) r e u i n o d  by tho mid-197O'r. During t h o  tin pat id  I t a  t h e  a i d -  
1910's t o  tha  dd-19?Oer  m n u r l  l o r r  racer aorra(od 458,000 r c r e a  (T lne r ,  
1 9 4  Currea t  amul  loam rater are ereluted i n  t h o  r8agcr of 300,000- 
400,000 ac re r .  



Comparable r a t e s  of 109s have character ized vetland t rends i n  
Virginia.  - F c a  1956-1977, over 43,000 acres  of coas t a l  and inland 
vegetated m t l r n d s  vere l o s t .  m e  losses  of inland vegetated vetlands 
vas g r e a t e s t  i n  the region surrounding James City County vhere 142 of 
these  ve t landr  vet8 destroyed - f u l l y  802 of the to t81  lo s s  of the S t a t e ' s  
inland vegetated vet lands.  lbenty-f ive percent of the  lo s s  of inland 
vegetated wetlands was d i r e c t l y  a t t r ibu tabLe t o  pond, lake o r  reservoi r  
cons t ruc t ion .  During the sama ttmr period,  ponds and Lake r l r e r emoi r r  
increared  from a11 land ure  types wlthin the s t a t e  by 35,000 and 520,000 
a c r e s  r e spec t ive ly  (Tiner  and Finn, L986). 

Roalle e t  a l e  (1987) and Cosrel ink and h e  (1987) have r r r e s sed  c h e  
primary development tmpactr on bot toaland hardwoods throughout the  
rou thea r t e rn  United S ta t e r .  Ihe conclusion is t h a t ,  Ln tern of a r e a l  
e x t e n t ,  i n t e n s i t y  and permanence of fcnpacts, iapoundarntr  have tha more 
profound e f f e c t  (Figure 9 ) .  

Warlaad t r ends  v i t h i n  the  l o u r r  ~ o r k  River va ta rshad  d isp lay  caura  
and e f f e c e  r e l a t i o n r h i p a  co.parable t o  r eg iona l ,  s t a t e  and na t iona l  
t rends .  Tha u r t l m d a  and r a l e c t e d  deepwater h a b i t a t r ,  of a t  l e a a t  ton 
ac rea  i n  s i z e ,  wrre i d a n t i f l e d  and masured  t h r o y h o u t  t ha  va te r rhad  
( h n n a t t - t l a a i x q ,  19a9a). The t o t a l  acteaga of ua t land  aad l a c u a t r i a a  
h a b i t a t r  v l t h i n  t h i s  area f a  15,829.7 acras - approximately 8.7% of t h e  
watarshad. Vegetated in l and  w t l a n d a  hocrrvar crmprire  only 0,110.8 
a c r e a  - 26% of tha  to ta l  w t l a n d / l a c u s t r i n e  re rourca  m d  oa ly  2.26% of 
t h e  a t e r r h a d  a rea .  

Tuanty e x i a t i a #  impoundwntr d i s t r i b u t e d  throuahout t ha  watershed 
(F igure  1 0 )  h a m  c u t  o f f  r u b a t a n t i r l  i n l and  vaterahad area8  from tha  
o r i g i n a l  connect ion wi th  tha  York River. A t o t 8 1  of 1,106.4 a c r e s  of 
In laad  ve#atated wr t l rado  hrva bran cu t -of f  by t h i a  procaaa - 26.9% of 
t ha  t o t 8 1  in l a8d  v e l a t a t a d  u r t l a a d  reaource of t ha  Lanr York U v a r  
(Table 7). C o a r t t u c t i o a  of t h a  Uata Creak r a s a r v o i t  vlll i auada t r  o r  
c u t  o f f  ra d d l t l d  264.3 actea r e a u l t i a g  i n  a t o e d  of 1,310.7 ac re s  - a f u l l  t h i r d  of tba va#ata ted  in l and  wmtlanda uhieh c o a t t i b u t a d  pro- 
d u c t i v i t y  ud proridad h b i t r t  c o r r i d o r s  f o r  d o r m a t t a u  aystama. A 8  

a d d i t i o a a l  46.7 of aatwtina r m r # a n t  wr t laada  (1.a. the v r luab la  
t i d a l  t s w h t a ~ ~ c l a n d a )  all ba lo r t  dua t o  f i l l i n #  and t auadat ion .  - 
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Table 7 : Dls rupc ion  of Watershed Ecological - .  Processes by Impoundmrncs - 
Lower York River watershed 
( From Canne c-Fleming , 1989.) 

Addl t i- 
onal 

Total Current- Percent Ware Percent 
Wetland Utershed l y  Cut- of Crrek  of 

Typ. Acreage - off Total Impact Total Tot81 - 

TOTAL 4,110.8 1,106.4 26.9% 264.3 1,370.7 33.3 

Applying a rraaonabla ea t imatr  that 33% of tho rx ia t ing  lake baaina 
m r e  once m t l a n d a ,  tho 1,422.5 acre0 of Lauacriaa own uatar  hab i t a t  may 
have r rau l t ed  i n  tho inundation of an add i t iona l  474 acre8 of waclandr. 
Under t h i s  scenar io ,  tho o r i g i ~ l  unr ra t r i c t ed  vagecated inland rrrtLand 
rraource brae comprised 4,585 acrea. Throuah diaconnrction and 
d r s t r u c t i o n ,  1,580 acre8 (34%) have bean l o a t  rad t he  additFona1 losses  
a t t r i b u t a b l e  t o  the  Yare Crrrk impoundment would inc r raa r  the  l o s s  t o  1845 
a c r r s  (10%). 

The unhinging of 34% or  40% of a cr1tic.l ecoayacaa rraourcr  can 
b r  rraaonably coaotrued 80 a a i g n i f l a n t  Impact. Citnn currant  rnviron- 
mental condicioao, f u r t h a t  loaaaa vould be uaaccaptablr tram an rcolo#ical  
p r raprc t iveb  Thfr aub-aaccfon of cha Charapeaka &y i a  a microcon of 
Bay a r e a  p r o b l o n  which b r a  comparable, significant low-term r a o i f i c a t i o n r .  
In t h e  CIUoape.IU Bay Lou I r e o h m t a r  I n f l w  Study (Cot ,  1984b). t h e  water- 
aupply d l Y l r a .  i a  t& M y  crrro p r o j a c c d  co incraaoa from 4370 a d  (1965) 
t o  5990 -4 (2829) u l t h  an i n c r r a r a  i n  c o a r ~ c i o r  loraao of 2060 q d .  
The.. Unnfd arm aaticipared co cauoa SO-85% taducciona i n  o l igohal inr  
a d  tU.l f m m b r r t a t  u r a t m o ,  s o f t  c1.r and preferred  h a m a t  ap .c i rs  of 
c n c a t f d -  al f iab.  Mawtat7 c o r r r c i a l  f i a h t l y  loooao a t t r i b u t a b l e  
t o  c h .  nltrtiau i n  f r a o h m t r r  i n f l w  arr ragad S2S-U) d l l i o a  annrully.  
b u r i q  d t w h t  mat8 it ma asciuced that d-ar could vary tram $70-80 
mil l ion,  Ic ohould alro k noted t h a t  c u r r a a t  coacanu ragardi ry  #lob81 
v a r a i q  and sea lava1  ria. wrra not  fac torod i n t o  t& a v r l r u t i o a b  

A co.p.riroa ktvrra Figure 98 and tiwtr 10 r r v u l o  that aoot of 
t h e  a l g a i f i c a n c  drai-88 v l c h i n  t h e  p r a o c r i b d  1-r Yotk U v a r  vacrrshed 
have bean a f f r c t e d  by i w o u n d n a t s .  In chi0 context ,  t t o l  Sciancaa (1989) 
noera c h a t  th raa  wacetshada: 



'*... are being dammed i n  temporal and spatial  succession; 
barring a change i n  th is  trend, i t  i s  Possible t h a t  che 
o n l y  f r r r - f lov~ng  vacersheds t o  the York River i n  chis 
vicini ty  could be those coo small t o  impound." 

The commentary continuas: 

-.& each new impoundmane goas i n  place, watersheds 
chat ware considered poor(er) alcetnativas i n  tha past 
becme, by defaul t ,  preferred alcernacives tor dam 
locations (as vas apparently the his tor ical  circum- 
seance v i t h  the Warm Creak). Environmental impact 
assesswnrs vould consider the need f o r  additional 
water supplies, and argua that the proxisal impacts 
of another new impoundment vere colrrable. Froa a 
cumulativr impact assessment petspective, t h i s  t y p .  
of davrlopwnt sequence invi tes  long-term problem# 
and long-rang. significant adverb. iapactr on local  
and ragion81 ecoayrtaor." 

Coincidentally tha s.# polnt vas made during tha January 10, 1989, 
public haatin#. Mr. PIul 9. k k a r  remarked: 

"I found thrra  vaa mantion of 8 Varr Creak raarrvoir l a  
a 1974 d ra f t  t n v i r o n ~ n t 8 1  Impact Statamat  i n  connact- 
ion v i th  Nauport Nwr Lf t t l a  Creak raaarvofr dread 
August 1974 prapared by tha Norfolk Dir t r ic t  Cotpa of 
Enginaara, in  tha raction on r l tenrat ivea to  propoaed 
action. 6.4 Uara Craak. I'm quoting, "A  d m  in tha 
Wara Craak drainage baain war not acceptable becauaa 
of tha larga amount of laad that would be inundatad 
i n  r s o r i w  6.2 b i l l i on  gallons of a t a t ,  amount oL 
t i d a l  a t a h  uhich wu ld  k imprecad, and d ia tmca  
from a x i r e l q  raw n t a r  t t m r a a a l o n  -in#" atcatatr" .  

Figuta 11 graphically dapicta the lory-cat.  requanca of avanta that  
ha8 lad t o  taoovtcr a l loca t ion  f o t  watat aupply i n  tha Uafa Craak vicini ty .  
MaacuU t m n o & r  ia  tbr 196Owa wlr fo l lomd by tha L l t t l a  Creak Raaervoir 
in t& 197O4r-cb in  turn  l a  followad by tha Uata Ctaak Uaaarvoir for 
t h a  Amem. ' d a a o  af face" alluded t o  by kol .  Sciancaa md .Yr. h k a r  
can k m b l y  a m t a c i r t a d  i n  c h i 8  i l luatracion.  

kwitr tlw pmoaaca of thtaa impoundwata i n  tha Uara Ctaak urtrrshad, 
tha Wane@ of tlw omtam r a u i n o  a r  cha Lar#art liuur tract of badwater- 
to-conflwaca wrtlmda i n  tha w r t a r n  half of t& l m r  ?otk Mvat wltarshed 
and tha aacoad lrr#aoc i n  tha anci ta  p t a a c t i b d  m t a t a b d .  R\aagh valuable 
i n  aad of l t a a l f ,  tha talativa valua of tha ax i r t i -  Uata Ctaak rartarahad 
18 anhmcad kcawa of ch8 roc i a t a l  impact8 uhich hrra r l r a d y  affactad 
th. acoayotam aubataa t i r l ly :  . 
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W T I O N  OF D U S O .  LITTLE CREEK 



?g impoundaencs conseructed 
1,106 acres  (26 .92 )  o f  inland 'Jegecated vetlands 

disconnected from dovnstream ecosystem processes 
&76 acres  (eseimated) inland vegecaced vetlands 

I  nundaced . . 
~ o n s t r u c t i o n  of the Ware Creek lmpoundmant will add another obstruct ion 

and destroy or  disconnect an add1 t i o n a l  311 w t l a n d  acres  - exacerbactng 
environmental damage i n  an a rea  which has exceeded the "signif icance" 
threshold Long ago. 

A poor assessoenc of c~tnulac ive  impacts was one of severa l  abservacions 
m d e  by t h e  U.S. Governatant riccouncing Office (1988: 28-33) i n  r reviev of 
the  Corps of Engineers admin i s t t r t i on  of the Section 600 program, This 
r e f l e c t s  d i f f i c u l t i e s  with che present envl ronmnta l  reviev process vhich 
were c i t e d  by Roots (1986: 131-132): 

" R e s e n t  s t r u c t u r e s  f o r  environanncal a s s a r s m n t  
and review a r e  par t  of a system intended t o  
preserve and p8rp.tuaee the  y a t y  economic 
practices and valuaa...that have given t ire t o  
the  envi ronmncal  problem8 ur are t r y l n g  eo  
corraee.  The raaeasmenc of c u a u l r t i v r  e f f e c t a  
d i r e c t l y  cha l l rngea  c h a r  eatrenchrd p r r c t i c r a ,  
f u r i s d i c t i o n a ,  and v r l u r  s y a t r u ,  and ao  vill 
not r a a i l y  br  r c c a m d r t e d  v l t h i n  ea tabl iahed  
~ c h r n i a . r . . ~ o n r  of tho  c o r w n l y  shared concrrna 
ma t h a t  s t r u c t u r r l  and conceptual  c h n g a a  
ulre nerdod i n  t h o  ptoceaara..., i f  c tmul r t iv r  
a a a r s a w n t a  -re t o  ba d r r l t  with rdrquatr ly."  

Po l l a r ing  up, Gorar l iak  and tar (1967) i d a n t i t i e d  a srrira of unique 
r c t r i b u c r a  coac r rn i ry  c u m l a t i v r  i ~ r c t a  r r a r a a m n t  which m a t  b r  d r a l c  
v i th .  In t h r  diacuaaion of S c i e n t i f i c l T e c h n i c r l  taaura t h r  following 
p o i n t s  vrrr ad.. 

Ui th  r e sa rd  t o  tcolgicrl  C a m p l r x i t ~  they  atatr: 

"Ecoaystm aad 1mdrc rp . r  ate e x c r r d i r y l y  com~lrx. 
If ttditlaul rppro rch r r  t o  t a p a e t  rroarmeac rra 
u r d  t o  u u r r  c m r t i * r  Lmactr thr complrxi ty 
ulll rom kcow ununageab l r .  Maws c ~ f r t i v a  
I-3 m 1.odacape l r n l  p r o c r r r r r ,  tha 
cbJ1.alo La t o  i d a n t i f y  " v r l u d  rcoayatrm corg- 
arata' rtlrad Ye(ich tha a a a r r a n n t  can k b u i l t  ." 
"...w rbould no t  rxpact a t r a d a r d a  aad cachniquor 
d r v a l o p d  l o t  i a d i r i d u l  p a t d t  r p p l i u t i a a  to  ba 
rdaqua ta  t o t  cumulrtfva imp8ct rareamoat. Y1 
ahauld k c m u i d a t i t q  ch r  a t c h i t r c t u t r l  d r r i # n  of 
eha Landrcapa r a d  tratiug t h a  r c r r a g t h  ai c b  &ole 
e c o a y a t w  "#11', no t  t h e  q u a l i t y  oi t h e  i n d i v i d u a l  
"b r i ckam f r a  which i t  Is b u i l t . "  



Concerning Incremental Environmental they note t h a t  ch i s  

". . , i s sue  captures  t he  fundamental d i f f e r e n c e  
b e t w e n  t r a d i t i o n a l  permit-level regulat ion and 
cumulative impact assessment. Usually on the  
scale of cumulative impacts ( f o r  example, va t e r sheds ,  

I 

regional  permft-level a c t i v i t l e ~  a r e  not mearurable. 
Thac is noc t o  say t h a t  t h e  impact is not r e a l ,  buc 
only t h a t  t h e  incremental  change i n  the  resource 
caured by one proposed a c t i o n  La below the  l e v e l  
of d e t e c t i o n  wlth t he  a n 8 l y t i c a l  techniques 
a v a i l a b l e ,  In s t a t i s t i c a l  jargon the  incremrnt r l  
change Ls v i t h i n  the  e r r o r  term of t h e  e s c l m c e .  
On c ha o t  he r hand, when one hundred o r  one 
thourand ind iv idua l  p r m i t s  a r e  granted i n  t h e  
m n a g e w n t  u n i t ,  t he  t o t a l  impact can be s e r i o u r ,  
Under t h e r e  c i rcumstances t he  t r c h n i q w r  ured 
f o r  i nd iv idua l  permlt r e v i e v  cannot f i n d  t h r  
impact of t h e  propored ~ c t i v i t y  r i g n i f i c m t ,  
and d e n i a l  of t h e  permit r r q u r r c  i r  d i f f i c u l t  
even though i t  is c l e a r  t h a t  the  impact of 
mrny ruch r r q w r t r  could be d e v a r t a t i q  t o  t h e  
r n v i r o r u r a t .  P r a  t h i r  ob re rva t ioa  it is hard 
t o  a rcape  t h r  conc lu r ion  t h a t  i f  cu r r r l r t i ve  
i a p r c t r  arr t o  be r equ la t ed ,  Ind iv idua l  p a r e i t  
r e q w r e r  vill have t o  ba handled wi th in  r 
coatrxt of p r rp l rnn ing  t h a t  i nvo lve r  r p r l o r  
setting of liaits tor  devr lopmne,"  

Ramarkin# oa  chr  Imoortrnce of P a t t e r n  t n  t h r  tmndrcrpa: 

"It l a  no t  enotqh t o  law t h r  t o t a l  area impacted 
by a humM a c t i v i t y  i n  a a a n r # e w n t  unit ,  The 
p a c t e r a  i n  th. landacapa ot t h a t  impact i r  
a l ro  iqortmt. Pot exuple 50,000 
ha of t o n r e  i n  a siugla bLock d g h t  ruppor t  
row far-raa#ily manalr that could  no t  k 
a u p p o r t d  an 30 repataca 1000 ha traccr, and 
-Cat q d i C 7  i8  l i h l y  t o  k Qt08@tva b u t a t  
i n  t& tma ot claar~ng it  kritrr r t r i p a  arm 
uLht8Sad aloe# a t t a u  ed#ra  , i n 8  t a d  of 
pors t t t iq  claatiry t o  t h e  r t r a a  baak. 
W.+mc upeecr OF p a t t o m  are pa t ch  rite, 
patch c o a t i a u i t y  ( uho the t  pa t cha r  of mimilat 
habitat m 1iak.a v l t h  c o t r i d o r r ) ,  and 
coaciwty ( W c h  d e f i n e r  t h e  r p a t i a l  talatlon- 
s h i p  of d i t t a r e n t  h a b i t a t  t y p r r ) .  Otiw (1986) 
s t a t a d t  



"Perhaps che XOst laporcant single problem i n  
biologfcal conservation relaces t o  our ab i l i ty  t o  
prasrrve species i n  the face of habitat Eragmanc- 
-ation. mare i s  considerable debate about thr 
d rca i l s  of t h e  consequences of fragwntacion ... and how bast t o  rrspond t o  chose e f fec t s  
vhrn designing the s izes  and shapes of reserves. 
There 1 9 ,  hwevrr ,  nearly universal agreement 
chat the cumulative effaces 00 fragwntacion are 
important." 

"In e f f ec t ,  the scope of cumulacive impact assrss- 
ment is t o  drsign reserves, not i n  the sense of 
wholly dedicated nacural areas,  but i n  the sense 
of conserved or rererved rnvironwntal  resources. 
Pattern and fragmncacion are  properties of tho 
whole lmdscapo and cannot bo addressad a t  tho 
permit level ,  except i n  the  contoxt of docisionr 
~ d e  about tho whole Punage=nt unit." 

With rogrrd t o  tho baundrry Problem, Casaelink and Lae (1987) soparate 
tho isruo in to  spa t i a l  and concepturl compononta: 

" Spacial boundrtiea. Cmulrt iva impact8 occur rt 
r numbor of rcr lor .  Pot oxrmplo, -tor qual i ty  
i a ~ 8 C t 8  m y  b~ i w o t t m t  88 8 S-11 uatarshod - 
problom, or by ygrogrtiorr  of r nurb.r of small 
urtorrhedr,  they m y  be t tor tod rt tha lovol of 
major watorahodr. Tho rcalo m y  rmgo from r few 
thourrnd hactrror t o  tha watershed of tho Wi8risr- 
ippi  EUvor, vhich covarr norrly ona half of tha 
Vnitod Seaear. Othor cumulrtivo irruar ara nor 
boundad by uacorrhadr; i t  mtght b. oora rpproprirte 
t o  ape* of volf-rhadr or baar-shadr vhaa 
conaidaticy tha c u u l a t i v a  offoct  of foror t  cloaring 
oa larga m l r .  t o t  algraoc uatarfoul tha 
rpp topr i r ta  s d a  i r  cont inoatr l .  And for  
pr~ctlcrl rauoar th. rcrlr rolactad alght  ba 
clrcrPrcribod by p o l i t i c a l  bouadrtior. Tba 
chbl-. d a&a f a  importrat k c r u r a  i t  
l a f l l u s r r a  tha o u t c o r  of r cw la t i va  impact 
uaaormt. It= aa oavi roawata l  poiat  oL 

- rim 8 r r t i r b l a  rcrlr La dar i roabla ,  but uhathar 
t M 8  18 p t a c t i c ~ l  f o r  ragulatory puspoaar l a  
rpaclut . '  



Conceptual Boundaries. "canceras the need t o  
consider  :umuLative isPaccs a t  a Landscape lave1 of 
reso lu t ion .  But I f  cumulative impacts a re  t o  be 

.-cbnsidared ac a  landscape s c a l e ,  vhac too l s  a r e  
ava i l ab l e  to cornpara landscapas? Uhac does a  hea l thy ,  
functioning landscape look l i k e ?  To ansver these 
quest ions i t  is imperative t o  i d e n t i f y  a minimum s e t  
of pred ic to r s  or i nd ica to r  funct ions t o  charac te r ize  
the "hea l th"  of the landscape ( h e  a t  a l .  1986). 
This s e t  of i n d i c a t o r s  must provide r r e l i a b l e  p ic ture  
of the l rndscapr  fn a parsimonious mnner ;  t h a t  IS ,  

i t  must be f a i r l y  simple t o  use and not too time- 
c o n s d n g . "  

Scales  - found 

"become e s p e c i a l l y  important when t h e  focur  of 
r e#u la to ry  a c t i v i t y  is  sh i f cad  from the  permit s c a l e  
t o  t he  cumulative sca l e .  Generally speaking, t he  ti- 
tram of human endeavours (COE p r o j e c t r ,  farmland 
c l e a r i n g ,  econaalc  f o r e c a r t i n g )  i r  no l o l y e r  than one 
human generat iot i  - 20 t o  50 yearr .  fn c o n t r a r t  moot 
n a t u r a l  ecoryrtemr,  e r p e c i a l l y  f o r e r t e d  ones, develop 
on a scale m orde r  of ~ g n i c u d e  longer.  A southern 
b o c t a l a n d  f o r e r t  - vhich by f o t e r t  s tandatdo is e x t r e u l p  
tart  grovlng - t a h r  a t  Lerrt 100 yaarr to achieve s o w  
a u t u r i t p ,  and probably could not  ba c a l l e d  a c l i m x  system 
I n  under 200 t o  500 years .  Bio lo8ica l  Lmdrcapa p a t t e r n s  
rmf lec t  t ha  undarlying h y d r o l w i c  m d  g e a o r p h i c  procerses ,  
which, i n  g e o l o g i c a l l y  a c t i v e  r e d i m n t a r y  e n v i r o n ~ n t s  of 
r i v e r  s y r t e u ,  have developed over thourands of years.  
% j o t  m a n 4 8  hydrologic  w d i f i c a t i o n r  a r e  e r r e n t i a l l y  
irreversible ia h m n  time rcaler, and t h e i r  e f f e c t o  can 
ba -jot and pe rva r ive  i n  b o c t d a n d  fo re r t s . "  

I t  i r  ou r  opin ion  that t h e  r e v i e v  of t h i a  p r o j e c t  adequate ly  r e f l e c t s  
t h e r e  p r i n c i p l e @ *  

&tiaoroto d n i m i t e  t h e  environmmntal e f f e c c a  of permit  propora ls  
geaa?a&ly follow tba aoqueace: avoid ,  minimire aad reatore, i n  decreas ing  
o r d e r  d p?ofr?racr. fa tha care a t  b a d ,  CPA ha8 determined t h a t  the  
e%iatSn# Uua Crook e c o r y r t w  cannot be adoqur t e ly  o i t i g r t o d .  Never the less ,  
J u r a  C i t y  C a m t y  hU p t o f f e t r e d  a a i t i g 4 t i 0 o  p l an  ( k e d  r a d  k r o c i a t e l ,  
1986) which inc ld ra  m e l a n d  creation, wrtlaad enbncerac ,  t h e  
r e e r t a b l i r h n n c  of an h i r t o t i c a l  rrudraour f i r h r q  a t r e u  rad, mote 
r e c e n t l y ,  p t o p w a l r  f o r  l r tga  rcrle p t a r a r v r t i o n ~  



James C i t y  County f s  t o  b e  cgmwnded f o r  the extensive and 
ixnovative approaches c h a c  have Seen applied f 3  an e f f o r t  co m i n i m i z e  c?.e 
dis tupt ion vhich is inherent Fn c h e  construction of a 1200-acre vactr 
s u p p l y  impoundment. Primary fea tures  o f  the County plan f n c l u d e :  

1. Breaching of Cranston' s Pond, chereby reestablishing an 
h i s t o r i c  anadromour f i she ry  and the linkage of the several 
hundred acres of inland wetlands wi th  the Chlckahoadny River. 

2 .  Restoring 37 acres  of vegetotad uatlands on che fomer  
Cranston ' s  Pond bottom. 

3. Craation of approximately 130 acres of wetlands i n  the 
Uare Creek watershed. 

4. Dedication of a t o t a l  of S1.15 mi l l ion  d i r e c t l y  t o  acquire 
and praserve vatlands and adfacant upland hab i t a t  i n  
Yamouch Creek and Povhatan Creek. 

Tha plan har bean praisad by so- a r  the oort  comprehensive d t l # r c i o n  
proporal put f o r t h  In  cha region. This l a ,  i n  a11 probabi l i ty ,  true. 
Unfortunately, cha plan doar noc approach an adaquace raplacemnc of 
d iverse  system such a r  Ware Creek. Furthamora, the  mitlgaclon plan 
compare# -11 v l t h  ocher plan# p r t a v r i l y  bocaura of cha general ly poor 
record of succara vhich w t l a n d  a i t i # a t i o a  ganeral ly h.r ( sea  Larson 
and hill, 1986; IIrimold m d  Cobler, 1986; and Houck, 1978). 

In e v a l u a t i ~  t h e  net  environmental impact of t h e  p to jac t  proporal,  
sponrorr tend co place the  beat l i g h t  oa impact d n i m l r a t i o u  e f f o r t s  
whila daplccing the  ex ia t lng  s y r t a o  i n  a v o r r t  caaa (1.e. l a a r t  valuable) 
context  ( D a r a  and bore ,  1969; J a r r  City Councy, 1989). 

A reapoare co t h e  p r i u q  arguments h u  beau rubmitad by 8.11 (1989) 
and ir  appandad t o  t& rec-ndad d a t a n i l u t i o n  (Appendix E). To r e i t e r a t e  
e a r l i a t  c m n t r  h m v e t ,  d t i g a t i o n  by accountin# ( i m a m  couating ac res )  
mirrer  tha point  t b C  t h e  a r i a t i n #  Wata Creak tmtatrhed i a  a complex, 
d i v e r r e  s y r t n  uhlch b u  darelopad over tin under tha p t a v a i l i l y  envlron- 
mat81 coadiLlocl8. lb8 f a m a  aad f l o r a  which rrucriva ate adapted t o  t h e  
f l r n r r  and pufaoa ublch m y  appaar d i a t u p t i v r  and chao t i c  t o  r o w .  
WatataW 'c t~efoa" a .isad hia tocy at  M a t ,  a i c h  c a l l a  i n t o  queation 
t h e  1- kca8@-4lid by m i t i g a t i o a  propoaaatr. trlu euvironwnta  
a r a  e l Y l l c r ~ ? l r r i c r l l y  lasr ptoductiva t h a t  most wrtlands,  or upland 
f o r a r e a  fo? ebrr merat (Ucha td ron ,  1979). hrt thrrmote,  a l a t g a  s a g w n t  
of tha ptopood -tat rsrclmd all be i so l a td  by a a d e l y  t l u c t w t l n g  
L a b  matfin vhich f a  d a r i g m d  p t i o r r i l y  t o  wet ustat rupply ct i tat ia  
r a t h e r  than th. s t a b i l i t y  of ecosyacem procarsar. trr adl t ioo ,  t h e  
haadvata t  v r t l a a d r  all k inuadacad i f  tha tasarvoit aut faca  a lava t ion  
l a  e v e r  r a i s e d  to  a d d t a r s  th. g t a a c a t  a t o t r g a  v o l u n s  a i c h  at8 nacarrary 
t o t  a l r # i t i o r t a  teat-1 -tar supply t a c i l f t y .  No watiaa h u  bean 
amda about that rcaartio, o t  tha naad t o r  ~ t i a r c i o a  of tha . i t i g a t i o n  
acre#.  



v I  I. Alternat ives 

In eva-lyating the u n a c c e ~ t a b i l i  ty of iapaccs t o  aquatic  o r  vet land 
ecosystemr, c o n s i d ~ r a t i o n  i s  glven to  the relevant portions of the Section 
~ o k ( b ) ( l )  guidelines (GO C . F . R -  Part 230). This Lncludes examination of 
p r rc t i c rb le  a l t e rna t ives  t o  the proposed discharge [5230.5(c)]; d8CerdnaCtons 
of cumuLacive impacts [5230.11(g)l, e t c .  u i t h  regard t o  the f e a s i b i l i t y  
of alternatives, severa l  a l t e rna t ives  t o  a Uare Creek reservoi r  have been 
discussed and evaluated over the  course of t h e  past decade. 

A. Ragionally - Oriented Alternat ives 

A compelling avenue f o r  a l t r t n a t i v e  analys is  has been t h e  
evaluat ion of a range of regional  va tor  supply p lma.  Such an approach 
vould mart the  nerds of James City County within t h e  context of a Larger 
so lu t ion  t o  a aujor  regional  resource problem. me preferred regional 
a l t e r n a t i v e  t o  the  Northaide b p t o n  Roads study (Cot ,  1986.) shavr 
proalse ,  but unfortunately savera l  p a r t r  of che formula hava not h e a  
quantif ied.  Thir so lu t ion  - a p ipel ine  f r a  the  J a u a  U v e r  vich .a 
i n t a k r  above Richmond - war thought t o  ba a b l e  t o  supply 40 a#d t o  tha  
Northaide Hupton Rolda with t h r  l e a a t  env i ronwnta l  damage. A c r i t i c a l  
da tua  - t he  minimum i a - s t r e u  flow r e q u i r r r a t a  of chr Saora U v e r  is 
c u r r e n t l y  subjec t  t o  i n t e n r r  debate. Unfor twate ly ,  a fundirq source f o r  
the  necearary a tudiea  t o  r a t t l e  the  irrrv has not h e n  found. Furthermore, 
s t a t e  ageacier  have not demonrtrated l r ade rah ip  la d e v r l o p i q  a concenaua 
f o r  regional  apprmchea. Aa add i t iona l  complicatioa i a  chat  po ten t i a l  
water uaeta i n  tha v i c i n i t y  of Richmond have not yet  r rv ra led  t h e i r  o m  
planr f o r  the  balaaca of t h e  ava i l ab le  y ie ld  of tha  Jams Uvar. Public 
s t a t e m n c r  f r a  t h i s  quar t e r  havr g ra r ra l ly .  barn t o  aupport cha water 
supply proporala of dwrrcream u r r r r  which do not impinge 08 the  Samoa 
River wrcerrhad . 

EPA has  r r v i r v r d  tho irrurr t r i a r d  coac rmlng  r r g i a u l  public  water 
s u p p l i r s  f o r  Sa r th . r r t  Vlrg%nia. W. rrcogniu cha l o c a l  and s t a t e u l d e  
j u r i a d i c t i o a a l  and authority irruas, mad tha i n t o m a t i o a  gaps t h a t  
c u r r e a t l y  c o a s t r a i n  t h a  f u l l  coord ia r t ioa ,  atudy 8thd i a g l a r a c r t i o n  of a 
r e g i o a a l  aolut ioa.  t)A klierrs t h a t  h c a u r a  o t  th. high valul. of South- 
e a r t a r n ,  Virglair, md QIaaprakr &y reroutcra, altrtcutiwr t h a t  may hold 
srriaus p t a i r o  should not k d i n i r a e d  baaad upoa i a f o r w t i o a  grpa aad 
d i f f i c u l t l o o  d-oaJf cooprr r t ioa .  Ins tead ,  r f t o r t r  should ba pursued 
t o  obt- orcm8uy d a t a  and rrmova i n s t i c u t i d  b a r r l o r s  t o  aound 
Vltet -mat. 

Croundu&tar is c u r r o a t l y  an i a p o r t a a t  aource of dt iolr ieq and procear 
water f o r  m a y  urorr la t h e  Northride Haapton -8. C i m a  tho r rage  
of a q u i f r r r  f r a  which t o  draw, t h e  varyieq #tor q u a l i t y ,  rtc., a e v r r a l  
s t u d i e s  h a w  kea l a i c i r t o d  t o  scud7 tho  f r m i b i l i t y  of ulry #tourrd#ter 
f o r  e i t h e r  local o t  tqi-1 auppl i ra .  To c o q l u r a t  aeudlar  M c h  
coacemrd  th4  supply rapact8 of t h o  i a r u r ,  lCPA t u d d  r f o a r i b i l i t y  s tudy 
f o r  t h o  r r v e r r o  ornoria tteatwnt of brackish  g t o u a v l r t e r  (CPA, 1987). 



This scudy was ; n f t i a l l y  funded to investigate alcernacives co the 1 
Lmpoundmcnt and wetland descruccion of Beaverdam Swamp i n  Gloucescer . 
County, Virginfa. The resul ts  of the study demonscraced the technical 
and ecokimic f @ a s i b i l i t y  of reverse osmosis b u t  a lso have had impacts 
beyond che  or ig inal  tncenc RasultS of the study provided encouragement 
co che Cicy of Suffolk t o  fund t he i r  om demonscracion of the u t i l i c y  of 
reverse osmosts and a lect rodia lys is  reversal (Thompson, 1986). The 
r e su l t s  apparently exceeded expectations and a f u l l  sca le  creacme~t 
f a c i l i t y ,  based on the e leccrodia lys is  reversal process, Is underway. 
The conclusions of the reverse osmosis study, combined w i t h  che piloc 
demon~trat ion by Suffolk, reinforced EPA's opinion chat conventional or 
unconventional treatment of groundwater is a viable option fo r  James 
Cicy  County as  e i t he r  a local  option ( t o  replace the yield a t  a Ware 
Creek reservoir )  or  a s  part of a comprehensive regional plan. I 

A regional groundwater study recently released by the U.S. Ckological 
Survey (USGS, 1989) was reviewed co determine i f  EPAtr contentions 
concerning groundwater a l t e rna t i ve s  -re S t i l l  valid. Ro j ee t  proponents 
believe thac su f f i c i en t  groundwater door not ex i s t  t o  serve future  Jams  
c i t y  County naadr. EPA's review of t h e  repor t ,  hourvrr, indicater  tha t  
appropriate appl ica t ion of a t  l e a s t  one of the projection scamtior 
would have yle ldr  which could f u l f i l l  s o r  of the  add i t io ru l  wter rupply 
need8 of J a w 8  City County. With sound water rupply arnagawnt oort of 
J a w 8  City Couaty'r needs could l i k e l y  be ot. Uafortuartely, l ack  of 
s t a t e  regulacfon provider no r r rurance that other  userr  uould not In te r fe re  
v l t h  t h o  a f t e c t i v o  use of groundwater by Jaw8 City County, The USGS 
report  s t u e r  t h a t :  

" k c a u r o  nuarrour userr  already withdraw grouadwatrr, 
i t  i r  t a r  more l i k a l y  t ha t  water-level declinea w l l l  
r e r u l t  i n  wacceptable  i n t e r f e r m c e  u o r y  ground- 
water user8 k f o r e  dawatarin( of the aquifers  is a 
coacero. Itam a rnter mayrwac prrrpect ive ,  t h f r  
a.nr tracer-level declinos 611 limit tho yield8 from 
aqu i fe r8  k f o r e  r va i l ab l e  rechar#e is depleted unlerr  
a t f a t f l y  wars 1-r screen iatakas.* 

Furthermore, t& coatmtr of t he  U S a  repor t  indicated t h a t  t o  
o p t i J m  tbi of t& Vork-Jama Pluinaula gtouadcrriter ryrtam, i t  
would k zwcy08~ t o  devolop a r eg ioa r l  approach 80 chat each now wal l ' s  
lacrrcim, &cia#, pmpiag  rate, aqu i fe r  ae lec t ioo  and rcreening, and 
o t b r t  f-to?a could ba par t  of an ove ra l l  r e g s o a d  mnagewnt  plan. 
(U'~t-?ldq, 198% - Agpoadix Dl. 

'2br Vlfgia&8 Crwad#trr  Act of 1973, provide8 f o r  tho  ertablishment 
of Gromdwrror H8mg.wat &ear by tho S t a t e  W t o r  Cacro l  Board, (SWCB). 
E a t a b l i r b q a t  ot ouch .a Area on tho York-Jura hninrula could po ten t ia l ly  
provide a #roacer  de#roo of p ro tec t ioa  ot e r d r t t a g  vrllr a d  t u t u r r  

.grouad#crr  war@. UnCortrmatelp, a# d y e t  ue Area hr k . n  80 drrignaeed 

. t o t  tho baiarula ( h n w t t - t l e d n g ,  1989b). 



Conservation 

Thr Southrrn Environmrntal Law Canter (SELC, 1989) and the Chesapeake 
Bay Foundation (CB?, 1989) h r v r  both taken EPA somrwhrt to  task tor not 
placing g r r a t r r  rmphasls on conservation i n  drvelopfng comptehensive 
v a t r r  supply solutions. This point is v r l l  taken. In a monograph 
subnictrd as  comwnt f o r  the proposed deteminacion,  t h r  SELC (1989) 
dravs comparisons between the p o t r n t i r l  f o r  water conservation and the 
real ized ef f ic iency gains which  were mde during chr  energy s u p p l y  c r i ses  
of the  1 9 7 0 ' ~ .  

" [ I j n  t h r  typ ica l  plan, v a t r r  use Is projrcted a s  a nerd, 
o r  rrquirrmonc, fndeprndent of vacrr supply constraints .  
Thr Impl ic i t  assumption i s  tha t  vacer suppLies a r r  unliaicrd 
o r  c o s t l r s s .  Tbia mans not only chat the d e u n d  projrct ions 
a r e  suaprcc but a l ao  tha t  i n a d r q u t r  consideration l a  given 
co the  8conoaica of reaLlocacFtq ex i s t ing  ruppLi88 or t o  
reduction i n  uae. b n s e r v a t i o a  i n  use and poosiblr t ea l loo  
ca t ioa  among uara should be r x p l i c i t l y  conaidrrrd i n  
conjunction v i t h  t h r  a l c r r n a t i v r a  of new d r v r l o p r n t  and 
aupply a ~ g w n t a t l o n ~  New d e v e l o p r n t  canaot be jua t i f l ed  
on economic grounda unlraa i n c r r m a t a l  (marginal) valurs i n  
uae a t e  rqualized among competing urea and a t e  s u f f i c i r n t  t o  
j u a t i f y  t h e  iactearcrtal  coat8 of t h e  neu iaveatarnc. kmrnd 
projec t ioas  f o r  a r t r o p o l f t a a  water aervicra  have gonerally 
f a i l e d  t o  do th is .*  (Mllman, 1978) 

"[Yatet]  [ u l i t h d r a m l r  have been proj rc ted  so grow 
rou#hly l a  @cap with population aad economic grovrh, 
and ptojoctad l o r o l a  of vacer  uao hare acquired the 
r c a c w  of t a q u i r r r n t a ,  of vlrtul ruceaai t iea  to  ba 
provided tegardleaa  of coat ,  Doapiee rvidence t o  tha 
contrary ,  t lw quan t i ty  of wrter  domnded by offat team 
urot .  bu g o a r t a l l y  boon a a a d  t o  k iuaoar ic ive  co 
cba pootr. b a a a q w a t l y ,  public coacam about mtot 
aoqw i 8  t t r a r l a c e d  i a c o  auppott f o t  Lana, cap i t a l -  
lu&m pro jac ta ,  and planar ta  tend to  t o c w  on 
8 t - d  a o l u t i o a r  . ' ( ?rodtick,  1986) 

b a f t m b r t  radm of t h e r e  meet aupply atudier, (Motthaida Hupton 
Rorda ; 3YQ - J m a  Water 3upply Plan; J . w a  City b u a t y ' a  1983 ptoj rcc ions)  , 
t h e  StLC t i n d l  that tho7 u a d o r a a t i u t o  m o t  cotwatracioa opportunities 
and overa tace  vatat aupply d e f i c i t a  t o t  ch?oo r u a o o r :  (1) Thoy 
u n d o r e r c i u c e  thr oppo t tun i t i ea  f o r  ongoing w e a t  domad reductions 
c h r o q h  tha  ura  of warat mavin# f i r t u r e r ,  t a p l a m a t  coa t  meat pricing 
r a d  pub l ic  adueatioa.; ( 2 )  Ihoy a o t  aa tbit cargot  tha e l i d ~ t i o n  of a l l  
u a t r t  ueo t e a o t i c t i o a ,  d u t i r y  tho ooac rever r  d r o q h t r ;  ( 3 )  n e y  dismiss 
eonaervation aa an ' a l t e r n a t i v e N  t o  supply p to jec ta  bocauae scanding 
a lone i t  CAMOC e 1 i J m t a  p ro j rc ted  water d e f i c i t r .  



Although the calcuLacions which SELC a r r ives  a t  fn t h e i r  study 3av 
be debaced, the fundamental f a c t  1 s  t h a c  nany of the proposrls puc tort3 

yie ld  i n ~ r ~ m e n t a l  r e d u c ~ f o * ~  tn dermnd by f a c t o r s  of 10% (e.g. imposition 
of 25% ra t ioning  during severe drought) t o  2OX (e.g. rcatewlde imposition 
of conrervacion erienced building coder) .  If even a porcion of there  
demands reduccionr a r e  f e a s i b l e ,  che poricive implicat ions fo r  the 
environmrnc and governmane economy a r e  subscancial Chrough che avoidance 
of unnecessary public  vorks projeecs. The SELC (L989: 51) portu1a:cs 
thac: "reasonable conrervat ion awasures could reduce projeccrd va ter  
d e f i c i t s  f o r  Northside and Southside b a p c o n  Roads by 17 HCD and 26 YCD, 
respec t ive ly .  This would eliminate t h e  need f o r  almosc two ware Creek 
r r s e r v o i r  rquiva lents  on che Notchside alone." 

D. Three-Dam Al terna t ive  

Ona scruccura l  alternative co che ptoposed Ware Creek projecc has 
been discussed i n  s o w  d e t a i l .  This proposrl  involver  the  coartruccion 

'of t h ree  small impoundments i n  che Upper Ware Creek Watershed. m r p i t e  
the  f a c t  t h a t  t h i r  approach vould g reac ly  reduce tha env i ronmnta l  impacts 
v l t h  a propor t ional  reduct ion i n  y i e l d ,  va bel ieve  t b t  James C i ty  County 
never s e r i o u s l y  conaidared t h i r  opt ion  a s  a v i a b l e  a l t e r n a t i v e .  ltm 
l ack  of p laaa ing  f o r  mitigation under c h i s  s cena r io  would seem t o  k a r  
chat  ob re rva t i an  art. StLC (1989: 53) p o r t u l a t e r  t b c  even a Three Dam 
opt ion  can b. used imagina t ive ly  ar pa r t  of r cmprehens ive ,  reg ional  
s o l u t  ioa : 

"For example, Jams River v i thdrawalr  of 20 MGD p lus  
6 HCD from t h e  t h r e e d a m  a l c e r c u t i v e  on Ware Creek 
and 4 UCD of g ra radva te r  would reduce t h e  Corpr' 
p ro jec ted  2030 d e f i c i t  t o  only 10 MCb without any 
addit i tanal  o n g o i r ~  conre tva t ioa  beyoad what t h e  
CO-• 10 p t ~ j a C t i a # .  " 

EPA has coa r ide r rd  the p o r i t i o n  of bo th  Jawr Ci ty  County and 
project o p p o w a t r  rolaticn to t h e  t h r e e  d u  option. W. bel iava  t h a t  
c h i s  o p t i o a  coatimas t o  p t a r e a t  serious e n v i r o a u n t r l  eaaraquruces. 
Houavat, l a  t& corrtast af i q r c t  a i n l a i t r t i o a  t h e  t h r e e  d u  op t ioa  
should  h a  rauivod rota rttaatioa. 

Jan8 City County (1989) and o t h a r r  have critiz.6 E?A f a t ,  Ln 
t&&? -@&amr hol&q t h 8  County h o r t r g a  i a  a orfa a t tempt  t o  achieve 
r e g l d  coqrratioa. It i r  tnu t h a t  tPA h u  made e f f o r c r  t o  f o r t a r  
such 8 d l a l o g u e  (ru ~ 1 c a r ~ u ~ ~ l y  S y . ~ 9 . i u m  9 p a p r i s  - g?A, 1989). A 
d i f f a r e n e  p o i a t  of v i w  i r  o f f a t a d  by the Sou tham twiroawatal t v  
Cln ta t .  Aa MU: (19891 55) notaa .... 

' ...impedianca appear t o  br b l o c l r i ~  tyiocuf rolutionr 
t o  tha Nor th r ide ' s  rupp ly  d a f i c i c  uou. 'Zh. Wcar Coatto1 
Board has notad cha t  f u r i s d i c c i o ~ l  c o a f l i c t a  m y  block 
cha u c i l i z a t i o a  of v i t h d r a v a l r  from t h a  J m r  or t h e  



- Parnunkey. The Board chose noc Co recomaend preferred 
water supply alcernacives for che lower York-James 
peninsula because of the jurisdictional conflicts. 
m e  reason f o r  James C i t y  County's decision co b u i l d  
a Ware Creek reservoir i s  dlssacisfaccion v l c h  i cs  supply 
arrangement w i t h  Newport News: 

Under t h i s  agreemant Jams C i t y  County must 
finance the design a d  construction of nau water 
f a c i l i t i e s  and then dedicate them to  Newport Sews; 
yet the County receives no guarantee of future 
services ,  no considerations for reduced water 
ra tes  and no representation in the form~t ion  
of water policies,  

A. on the Southside, inadequate i n f o m c i o n  m i s t s  regardin8 
groundwater avai labi l i ty .  J a o a  City County may ham choren 
not t o  re ly  on groundwater i n  part becauae Nwport Nwa is  also 
looking t o  u t i l i z e  the  reaource. k today'# in r t i tu t ioa . l  
s i tua t ion ,  EPA i a  concerned that  aunicipal i t iea  u l l l  puraw 
water sal f -auff ic iency by building local ly  oriented r o e r v o i r s ,  
raault in# in  unneceaaary e a v i r o ~ n t a l  d-e. 

Rte primary motivrtioa t o r  EPA b a  k a a  tha impact@ ot the Ware 
Creak project on the Vare Creak and Cheaapaah U p  ecoayatema and the 
vltneaaing of a s p i r a l  of env l ron rn t a l  degradation, a r i s ing  from water 
supply projects,  which is graulry higher (greater  damage) and t igh te r  
(shortened t im f r . r a )  over ti-. Single i m p d m n t s  such aa Maaund 
and U t t l a  Creek spaced a t  ten year intervals arm n w  replaced by clusters  
of proposals ( k a v a r d u  Sump - Vare Creek - Cr- Creek) compressed 
i n t o  a r e l a t i m l y  ahort tin span. hpoundrn ta  airod a t  500-1,000 
acres reaul t ia# i r r  200-300 acre loarea t o  tha mt l aad  reaource a re  nov 
replaced by War. Crook - rizod i .pacta ( 1,200 acre l a b  - 623 wetland 
acre@ l o a t )  i n  vhich ma7 ocolo#icrl boaofit# noc t i e d  t o  acreago are  
a l s o  loat .  P r o j o c c i q  t o  tho rolaclvoly near future ,  tho 10,000 acre 
LLu C.nico oa tlu App tmc tox  Uvor iapl ioa aaothor quatm Leap in  the 
scrlo o t  oavSroawacrL dau#cr. -- 

Tb m t a  c a p o l l o d  co a c t  givoa tho antici'pated envirorurntal  
llvrr tta ~ i r o i t  coaotructioa aad tho ra t ic ipa ted  dovaatation a r i s ing  
t r a a c a w l r t a d  f r o a b t e t  divoraioa,  f r m  th. Qleoapoaka Bay ( C o t ,  
1 9 m ) .  & &r k.a aaid b o l o r ~ ,  tho threshold d a l i d t i q  "urucceptable" 
eadroawotal loaooa h u  beon parrod - ind lv idur l ly  rad curulatively. 



vIII. Recommended Determination 

After consideration of the entire record in this case, my conclusion 
is that filling and inundating the subject water, including wetlands 
would have an unacceptable adverse effect on vildlife, fishing areas and 
recreational areas. 

Therefore, I am recommending that action be taken by EPA under 
Section 404(c) of the Clean Water Act ( W A )  to.prohibit specification or 
use of the subject waters, including wetlands, as a disposal site for 
dredged or fill material in association with the construction of any dam, 
lake or reservoir. 

Acting, ~ e ~ i o n a l  Administrator 
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APPENDIX A - 

Tabla 1. F ish  spec ia s  coll*ct*d from Wara Craak straam h a b i t a t s  upstraam 
of th* proposad S i t s  V dam (Ayers d t  a1. 1980, J.R. Resd and 
Associat*s,  Inc. 1982) 

bngoose  gar  
Amsrican a a l  
Gizzard shad 
Rsdfin p i c k s r s l  
Golden s h i n e r  

. Craak chubsucker 
White c a t f i s h  
Yallow bullhaad 
Browu bu l l  head 
P i r a t a  perch 
Shsspshead minnow 
Hummi chog 
Mosquitofirh 
Tidewater s i l v e r s i d e  
White perch 
Bluerpotted r u n f i r h  
Pumpki oeaed 
Orangerpottad e u n f i r h  
B l u s g i l l  
Largamouth bar8  
J o h ~ o y  d a r t e r 1  
Yellow perch 
Spot 

t p i s o s t a u s  osssus  
Anguil la  r o s t r a t a  
Dorosoma cepedianum 
Esox americanus amaricanus - 
Notemigonus crysoleucar  
Erimyzon oblongus 
I c t a l u r u r  c a t u r  
I c t a l u r u r  n a t a l i s  
' I c t a lu ru r  Pebulosur 

Fundul ur he t e roc l  i t u r  
a f f  inis 

Uenidia b a r  llina 
l E z r a &  - 
Enseacanthue g l o r i o r w  

kEsLgibbosur 
Lepomir humi l i r  

r macrochi rue  
S&zzr;;;:ider 

Parca f 1 avarcan.  

l ~ r o b a b l a  m l r i d e a t i f  icatioa. Tha t r r r a l l a t a d  d a r t e r  (athaortoma o lms tad i )  
i r  a similar r p a c i r r  t h a t  i r  p rch  more l i k a l y  t o  be found on  t h e  V i r g i n i a  
coartal p l a i n .  



Tabla 2. Amphibians and r a p t i l a s  t h a t  occur, o r  a ra  l i k a l y  t o  occur, in 
:he wetland commu~it ics of Ware Creek (Schwab) 1988, VDGIF 1989). 

Red -s po t t ad uawt 
Spotced salamandar 
Fowler's toad 
Northeru c r i c k a t  f rog  
Gray t r ee f  rog 
Grean t r ee f rog  
Spriug pezper 
Eaetaru spadofoot toad 
Bullfrog 
Greeu f rog  
Pickerel  f rog 
Southeru leopard f r o g  
Eaetero painted t u r t l e  
Redbelly t u r t l e  
Eaetero box t u r t l e  
Five-liaed s k i d  
Broad-heeded sk id  
Eastero  worm s h e  
Rough greeuenalrc 
Black r a t  ~ n a k s  

Notophthalmus vir idescens vir idescaos 
&bystoma maculatum 
Bufo woodhoueei fowlari  - 
Acrib c rep i  tan8 - 
Hyla crysoecel ie  - 
Hyla cinarea  
Hyla c r u c i f e r  

holbrooki 
- 



Appendix A 

Tabla 3 .  Birds that  occur, or are l ikely t o  occur, i n  tha wetland 
commuaitias of Ware Creak (USFWS undated, Rhodas 1988, 
VDGIF 1989).1 

Pisd-billed grebr 
Great blue heron 
Great egret 
Graen-backed hrron 
Wood duck 
Grren-vi ngcd t +a1 
American black duck 
Mallard 
Northern p in ta i l  
Blue-winged t r a l  
Northern shoveler 
Gadwall 
AMri can widgeoo 
Canvar back 
ILdhe8d 
IUng-necbd duck 
Learer scaup 
Common goldeneye 
Buff 1 ehead 
Hooded mergaorer 
Ruddy duck 
Orpray 
aald eagle 
Sbrp-hisaed havk 
Cooper'. hawk 
Red-rhouldared havk 
Rad-tailrd hawk 
Wild tur luy  

Sora 
American coot 
Ki 1 ldrer  
Greater yallowlcgs 
Sol i tary sandpiper 
Spotted sandpiper 
Leg8 t sandpi per 
Comma snipa 
Amarican woodcock 
B l  ack-bi 1 led cuckoo 
Yell ow-bi 11 ed cuckoo 
Eartarn scraech-owl 
Great horned owl 
Barred owl 
Ruby-throated hummingbird 
Belted kingfirher  
Rad-headed woodpecker 
Red-bellied woodpecker 
Downy woodpecker 
W r y  woodpecker 
Northern f l i cke r  
Pi1 eated woodpscker 
Eartern vslood-p&waa 
Audian f 1 ycatchar 
Eartern p h o r b  
Great created f lycatchar  
Ear t e r n  kingbird 
R u p l r  m r t i n  

l~0-n -8 da t i r ad  from tha  " Thirty-fourth Supplarrnt t o  tha  Aur i can  
Or in thologi r t r '  Udoo O a c k - l i r t  of North A u r i c a n  Birdr,' Supp l run t  t o  
tha  Auk, Vol . 99(3), July 1982. Sciant i f  i c  purr a r a  not includad bacaure 
accsptrd c o ~ n  o m r  accuratcrly idao t i fy  rpaciar ia  t h i r  t.rroaoJc group. 
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T a b l a  3 ,  . C ~ ~ t l ~ w d  

Tree swallow 
Blue jay 
American crow 
Fish crow 
Carol i aa  cM ckadea 
Tuf tad ti tmouss 
Rad-breas tad authatch 
Brown creeper 
Carolina wren 
House wren 
Wiotar m e n  
Marsh vren 
Coldeasrowned k i n g l r t  
Ruby-cromrd k i n g l e t  
Blue-gray gnatcatcher  
Awrican robin  
Gray c a t b i r d  
Northera mockiagbird 
Brown th rashar  
European @ t a r l i n g  
Rad -eyad v i reo  
Northera parula  
Chae tou t - r id~d  varb la r  
Cape Xay varb la r  
 lack-t hroated blue  warbler 
Yallow-rumpad warbler  

Black-throated green warblzr 
Yellow-throated warbler 
Palm warbler 
Blackpoll warbler 
Cerulean warbler 
Black-andrhi t e  warbler 
American r e d s t a r t  
Rothoaotary  warbler 
Ndrthrrn va te r th ru rh  
Iou i s iana  watarthrurh 
Kentucky warblsr 
Common yellowthroat  
Boodsd warbler 
Northeru c a r d i a l  
Indigo buating 
Rufour l ided  towhae 
Song sparrow 
*amp rparraw 
Uhite-rhroated sparrov 
Dark-eyed junco 
Boboli nL 
R e d r i a g a d  blackbird 
Rurty blackbird 
C o m a  g r a c k l s  
Americas goldf inch 



Tabla 4.  M k l s  t h a t  occu r ,  o r  a r e  l i k e l y  t o  occur, in the wetland 
communitiae of Ware Creek (Jacksoa a t  al. 1976, M G I F  1989). 

Virgiuia opossum 
Southeaetero shrew 
Hoary bat 
Gray fox 
Raccoon 
Long-tailed weasrl 
Mi nk 
River o t t a r  - - -  - .- 

Whi te- ta i led dear 
Gray squi r rz l  
Bcavar 
Marsh r i c e  r a t  
Whi tc-f ootcd mouse 
Mzadow vole 
Meadow jumping mouse 

Mdel phis virginiana 
Sorsx longiroetr ie  - 
Laeiurue cinereue 
Urocyon cincraoargantzue 
Rocyon lo tor  
Muetala frenata 
Ehretzla - viron 
kr t ra  canadaneie - 
Odocoilsue virginianur 
Sciurur carolineasie 
Coetorc.ecrdene i r 
mzomys g r l u e t r i e  
Peromyrcur lsucopua 
Wicrotus pannsylvanicue 
Z o p u r i i h o n i u e  
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I. BACKGROUND INFORMATION 

A. m e  o f  Reviey 
James C i t y  county proposes to  construct and operate a water supply 

reservoir  on Ware Creek t o  meet projected water needs. The reservoir would 

have s surface area o f  1,217 acres and provide a maximum safe y i e l d  of 9.4 

m i l  l i o n  gallons per day (MGD). The reservoir  would inpound a major port ion o f  
the Ware Creek watershed, inundating 425 acres o f  wetlands (381 acres o f  

vegetated wetlands) and 792 acres o f  uplands (pr imar i l y  hardwood and mixed 

p i  ne-hardwood forest) .  

The proposed pro ject  has been subject t o  Federal study since 1981, and 
Dra f t  (DEIS) and Final (FEIS)  Envi'ronmental Impact Statements have been 
submitted by the County. The U.S. Army Corps of Engineers, Norfolk D i s t r i c t ,  
issued on 11 July  1988 a not ice o f  i n t e n t  t o  issue a permit f o r  the 
appl i c a n t ' s  preferred a1 ternat ive - construction o f  the 1,217 acre reservoir  
on Ware Creek. 

The United States Environmental Protect ion Agency (€PA) has reason t o  
bel ieve tha t  the proposed discharge o f  dredged and/or f 1  11 mater ial  i n t o  Ware 

Creek w i l l  have unacceptable adverse ef fects  on w i l d l i f e  o r  recreational 
area. Furthermore, the EPA has reason t o  bel ieve tha t  a l ternat ives are 
avai l a b l e  t o  James Ci ty County tha t  are feasible and tha t  can meet projected 
water supply needs a t  less envlronmental cost. 

This repor t  reviews potent ia l  envlronmental Impacts tha t  could r e s u l t  t o  

the Ware Creek ecosystem and t o  larger  ecosystems o f  which It 1s an in tegra l  
par t .  Where e x l s t l n g  data perm1 t, the magnl tude o f  such Impacts I s  quant i f ied 

using general ly  accepted ecologl cal  methods. 

The p r lnc lpa l  concerns addressed I n  t h i s  revlew are: 

o What are the ex1 s t i n g  ecological  values o f  the Ware Creek 
ecosystea, p a r t i c u l a r l y  the wetlands, and t o  what degree 
would they be adversely af fected by Implementatlon of the 
proposed reservol  r p ro jec t?  

o To what degree do the m l  t l g a t l v e  measures proposed replace 
the wetland ecosystem funct ions and values l o s t  by p ro jec t  
imp1 ementatlon? 



o Based on the f lnd lngs of the l nqu l r l es  above, w i l l  the 
p ro j ec t  r e s u l t  I n  s l gn l f i can t  adverse impacts t o  the l oca l  
and regional  ecosystem? 

'The c r l t e r l o n  . for  r a t i n g  an environmental Impact as I1s igni  f l can t "  w i  11 be, 
i n  t h i s  review, a f i nd ing  t h a t  a measureable property o f  the zx is t ing  
ecosystem i s  reduced by 10 percent o r  more. Although less pronounced changes 
I n  proper t ies  may indeed be s l gn l f l can t  t o  the b i o t a  o f  the ecosystems (o r  the 
converse), an 10 percent change should be detectable by quan t i t a t i ve  sampling, 
and thus be apparent t o  the human evaluators of the ecosystems. 

The format of t h i s  review includes per t inen t  background in format ion on the 
p r o j e c t  (Section I), Inc lud lng  a summary descr lp t lon  of the affected 
envlronment, a summary descr lp t lon  o f  the proposed act lon,  and a 
recap1 t u l a t l o n  of  major pers ls ten t  1 ssues about the  act ion.  Section I1  

presents de ta l  1 ed d l  scussions of  ecosystem values and o f  e s t l  mated changes, 
wh i le  Sect lon I11 contalns a sumnary o f  f l nd ings  from t h l s  review. 

0. D e s c r l ~ t l o n  o f  Ware Creek Watershed 

0.1. General Features 

The Ware Creek watershed I n  James Ci t y  County, V l r g l n l a  1s a dendri t i c  
drainage area o f  10,838 acres. Thls coastal  p l a l n  creek i s  t r i b u t a r y  t o  the 
York Rlver.  The watershed has several deeply-lnclsed subdlv ls ions t h a t  a l l  
d r a l n  t o  a s i n g l e  t l dewate r  confluence w l  t h  the  York. A1 though many l eve l  
upland areas have been logged and rep lanted I n  conifers, an ongolng process, 

the  watershed I s l a r g e l y  undeveloped. 

Ware Creek I s  t h e  l a r g e s t  o f  several  s l d l a r  watersheds along the lower 
reaches o f  the York Rlver.  Most o f  these o the r  watersheds have been modi f ied 

by deve lopmnt  and lo r  Impoundment f o r  water supply t o  eastern mun lc lpa l l  t i e s .  

0.2. S t r u c t u r a l  Components 

The Hare Creek ecosystem Inc ludes several  major  ctnmnunl t y  types w l  t h l n  i t o  

d r a l  nage area. g l  v l  ng t he  sys tem h lgh  s t r u c t u r a l  compl ex1 ty. The up1 and areas 

a r e  covered ul t h  p l  nelhardwood and hardwood f o res t .  u h l  1 e we t te r  areas 1 nc l  ude 

p a l u s t r l n e  forested,  shrublscrub,  and herbaceous wet land comun l  t i es . 



The val ley f loor  o f  the watershed I s  composed of poorly drained, h i g h l y  

compressible a l l u v i a l  materials, and these "bottomlandM wetlands support a 

var ie ty  of hydr0phytlc spec1 es of trees. shrubs, and grasses. Open freshwater 
areas are found I n  the lower reaches o f  the branch swamps and i n  beaver dams 
scattered throughout the watershed. Estuarine emergent and open water 
habitats characterize the confluence o f  Ware Creek wlth the York Rlver. 

A quant l f icat lon of the undeveloped Ware Creek watershed acreages by 
vegetatlve community type I s  shown below. These acreages, summed by cover 
type, are taken from the FEIS a t  pages 2-14 (para. 2.38) and 3-5 (par. 3.30 

and 3.22). 

Ware Creek Watershed 
Acreages by Cover Type - Acres 

Up1 and m i  xed p i  ne-hardwood fo res t  (UPH) 
Up1 and hardwood fo res t  (UH) 
Forested wetland (FW) 
Scrub-shrub wet1 and (SS) 
Herbaceous wet 1 and (HW) 
Pal u s t r i  ne open water (POW) 
Lacustrlne open water (LOW) 
Estuar l  ne open water (€OW) 

TOTAL 10889.1 

Source: FI na l  Envl tonmental Impact Statement; James CI t y  
County's Water Supply Reservol r on Ware Creek. 

Due t o  the dendr l t l c ,  heavl ly- lnclsed nature o f  the watershed, the major 

vegetat lve t "Y 'n l ty  types occur I n  a r e l a t l v e l y  predlc tabl  e sequence re1 ated 

t o  topography. The f l a t  uplands are now l a r g e l y  coniferous and hardwood 

forests (w i th  many o f  the o r l g l n a l  hardwoods havlng been harvested from such 

access1 b l e  areas), the  steep slopes from the f l a t  uplands t o  the bottom lands 

are s t1  11 dominated by declduous hardwoods, and the bottoarlands are covered 

w l t h  a compl'ex a r ray  o f  wetlands hab l ta ts  ranging from open water t o  

pa lus t r l ne  fo res t .  



Local vat1 atlons l n topography promote the 1 ntercal ation o f  such d i  s c r e t e  
habi ta t  types, and the a c t i v i t i e s  of beavers add an additional small-scale 
influence. As a - r e s u l t  o f  the watershed hydrologi cal processes, t he  Ware 

Creek ecosystem 1 s a highly complex mosal c of c losely 1 nterconnected w e t 1  and 

habitats.  The hlgh ecological value o f  such a spat ial  arrangement of 

habl t a t s  w l l l  be considered i n  a l a t e r  section (Chapter 11, Section A.3). 

8.3. Functional Values 
Temperate wetlands are almost un iversal ly  acknowledged as extremely 

valuable ecosystems. The production o f  p lant  biomass i n  such an ecosystem i s  
higher than any other natural area i n  the temperate zone, and much of t h i s  
biomass i s exported t o  neighbor1 ng aquatic, ecosystems, where l t provi des 

energy t o  run d e t r l t a l  food webs. Wetland areas o f f e r  a wlde var ie ty  o f  
secure habl t a t s  for many plants, Invertebrates, amphl blans and r e p t l l  es , and 
b l  rds and manna1 s. Threatened and endangered spec1 es (Federal and/or State 
designation) are o f ten  found I n  these habitats.  Because o f  the r e l a t i v e l y  low 
level  of human disturbance I n  such areas, w i l d l i f e  species i n to le ran t  o f  human 

a c t l v l  t i e s  may use these areas as refuges. 

The natural  functions o f  wetlands a lso serve very Important "services" t o  
the human populatlon. Wetlands have a hlgh capacl t y  f o r  detainlng storm water 
runof f ,  reducl ng eroslon and trapplng sedlment, buffering n u t r i  ent fluxes 
through these systems, and reduclng f lood damages. 

Wetlands a lso  serve the human populatlon by serving as natural  

laborator1 es and educational facl11 t l es ,  o f f e r l n g  1 nslghts i nto  the 
funct lon lng o f  these systems t o  sc len t l s t s  and laypersons. Aesthet lca l ly ,  

they o f f e r  r d l v e r s l  ty o f  v l s tas  o f  natura l  comunl t les.  The abundance of 

w l  l d l  l f e  I n  these areas a t t r a c t s  hunters, where such a c t l v l t l e s  are perm1 t ted. 

8.4. Exceptlonal Features 

The 11 s t  o f  pot1 t l v e  values o f  wetlands ecosystem sunmarlzed above appl l  es 

broadly t o  almost a l l  wetlands I n  the natlon. To leave the Ware Creek 

descr lp t lon  a t  t h a t  po ln t  would be t o  do Injustice t o  the watershed's 

exceptlonal features: a t t r l  butes o f  the ex1 s t1  ng system t h a t  have evolved over 

long perlods of tlme, and whose re-creat lon o r  replacement by m l t l ga t i ve  
e f f o r t s  I s  speculatlve. Some of the exceptlonal features o f  the s i t e  are: 



- he blue heron rookery. Great blue herons, colonial-  
nest1 ng wad1 ng b l  rds . ma1 n ta l  n a rookery I n  France Swamp. 
SInce 1982. the slze of t h l s  colony has varled from 45 t o  
88 nesting palrs.  The b l u e  herons bu i l d  nests i n  large 
trees i n  the bottomlands o f  Ware Creek, and would be 
displaced by the f looding o f  such habitats.  Great blue 
herons are a species of "special concern" t o  the U.S. F i s h  
and W l  l d l  i f e  Service. 

- The o l laohal ine and t l d a l  freshwater p lant  communities i n  
the reaches j u s t  below the D ~ O D O S ~ ~  dam sia. Portions o f  
Ware Creek support a p lant  community tha t  Includes such 
plants as w l l d  r l ce ,  pickerelweed, g iant  bulrush, and 
arrow arum ( t l d a l  freshwater dominants) and b ig  cordgrass, 
sal tmarsh cordgrass, and water dock (01 lgohal ine  
dominants). The reduced downstream flows resul t l n g  from 
the damming o f  the watershed would r e s u l t  I n  hlgher 
sal in1  t i e s  I n  reaches current ly  support1 ng such 
vegetation. The predl cted s a l l  ni'ty changes would r e s u l t  
I n  "the loss o f  the t l d a l  freshwater vegetation o f  Ware 
Creek and a great reductlon o r  e l lminat lan of the 
o l lgohal lne assemblage" (Herschner and Perry, 1987). The 
loss of the w l l d  r l c e  comnunlty would be o f  pa r t i cu la r  
s lgn i  ficance because the seed heads o f  t h l  s species 
provide a food source o f  great value t o  waterfowl. 

- he e w n a l  waterfowl hab i ta t  o f fered bv the t l d a l  
freshwater marsh are&. The t l d a l  freshwater marsh areas 
o f  the Ware Creek ecosystem are valuable feeding and 
overwl n te r lng  areas f o r  waterfowl, par t1 c u l a r l y  black 
ducks (USFWS, 1989). Ex1 st1 ng hydrologl cal  and vegetatlve 
comnunlty a t t r i b u t e s  o f  the watershed are the reasons f o r  
t h l  s value. The North Anrerl can Waterfowl Management Pl an 
has i d e n t l f l e d  the Mlddle-Upper A t l a n t l c  Coast reglon, 
whlch encompasses Ware Creek, as an area o f  International 
t i  gnl f l  cance t o  waterfowl , and has recormended tha t  
add1 t l o n a l  acreages o f  black duck migration and w ln te r i  ng 
habl t a t  along the East Coast be provided. The loss of 75 
acres o f  t i d a l  freshwater marsh o f  h lgh value t o  black 
ducks and other  waterfowl I s  contrary t o  t h a t  
r e t o r e n d a t i o n  and lnconsl  s ten t  w l  t h  the waterfowl 
unrgament p lan c l ted .  

- ha -tat d l v e r s l t v  o f  the -kt. The 
sumatlons of wetlands acreages presented I n  the FEIS do 
no t  adequately por t ray  the  cornplexlty o f  the spa t i a l  
arrangement o f  the wetland habl ta ts .  For example, the 
forested wetlands (PFO type) I n  the watershed sum t o  275.7 
acres; what i s  no t  emphaslted I s  t h a t  t h i s  lump sum I s 
canposed o f  51 s m l l  areas ( a l l  mapped, and ranging from 
0.7 t o  34.1 acres I n  area) t h a t  are nested m n g  
shrub-scrub wetlands, emergent wetlands, and forested 
uplands. S lml lar ,  though smaller sets o f  subareas are 



found fo r  the other wetland categories. Such 
heterogenei t y  o f  habl t a t  d i  s t r i  but ion i n  one continuous 
t r a c t  1 s not  common, and represents a system of 
exceptional value t o  w i l d l i f e  (Gosselink and Lee, 1987).  
These features have l ed  the U.S. Fish and W i l d l i f e  Service 
t o  character ize the Ware Creek system as "unique and 
i r rep laceableu i n  i t s  comments on the permit ac t ion,  and 
t o  i d e n t i f y  Ware Creek as a P r i o r i t y  Wetland pursuant t o  
the prov l  sions o f  the Emergency Wet1 ands Resources Act. 

- he con t r i bu t i on  of the watershed t o  the Chesa~eake Bay 
svstem. Coastal p l a i n  drainage systems such as ware 

Creek export a s i gn i f i can t  po r t l on  o f  t h e i r  h igh 
product1 v l  t y  t o  the Chesapeake Bay estuar ine system. The 
exported organ1 c mater ia l  forms a substrate f o r  bac te r i  a1 
growth, thus enr ich ing the n u t r l  t i v e  value o f  such p l an t  
d e t r i t u s .  A wlde v a r i e t y  of f l l t e r - f eed ing  and 
mucoid-feed1 ng i nvertebrates u t i  1 i z e  t h i  s food source, and 
themselves are eaten by higher-1 eve1 consumers. Castlng 
t h i s  contr ibut i /on I n  the gross perspect lve o f  a l l  i n land  
wetlands, as i s  s ta ted i n  Dames & Moore (1989) t h a t  " i t  
[Ware Creek] amounts t o  0.05 percent o f  V l r g l n l a ' s  l n l and  
wetlands, and 0.04 percent of the i n l and  vegetated 
wet 1 ands surround1 ng Chesapeake Bay . . . fa1 I s t o  
acknowledge any exceptional bene f i t  of posl  t i o n  - the  Ware 
Creek watershed d l  scharges t o  an es tuar l  ne reg ion t h a t  
serves a nursery func t lon  fo r  es tuar l  ne inver tebrates and 
f lshes.  Cer ta in ly ,  I n  the reach o f  the York River 
rece lv lng  the d l  scharges from Ware Creek, t he  ne t  benef i t  
I s  greater  than 0.05 percent. 

The Ware Creek bottomlands are acknowledged as a valuable wetlands 

ecosystem by a1 1 par t1  es c o n t r l  bu t lng  technl  ca l  evaluat lons o f  the  p ro j ec t  and 

i t s  Impacts; t h a t  concluslon appears t o  be a corrmon s t a r t l n g  p o l n t  i n  a l l  

assessments. W l  t h l  n t h a t  general category o f  "valuable wetland ecosystem", 

the re  are  d l  scern l  b l e  d i f fe rences  expressed by eva luators  I n  j u s t  how va l  uabl e 

the  resource I s  perceived t o  be. Differences I n  t h a t  l a t t e r  percept ion seem 

t o  be expressed as degrees o f  confldence I n  the  proposed m l t l g a t i o n  e f fo r t s .  

The except iona l  features o f  t he  Ware Creek system I temlzed above are a 

1 ong-term evolutionary response to  the  spec1 f l c  hydrological character1 s t1  cs 

of  t he  watershed, and the re-creat ion or replacement o f  such sxcept ional  

fea tu res  I s  an e f f o r t  with a h lgh  degree o f  uncertainty. 

C* e 
The fo l  low1 ng desc r l p t l ons  o f  t h e  p r o j e c t  a r e  b r l  e f  recap1 t u l a t l o n s  of  

major p r o j e c t  features, ex t rac ted  froa FEIS sunrrarles. The i r  b rev l  t y  I s  not  

Intended t o  misrepresent t h e  extens ive p lann lng e f f o r t s  t h a t  have gone i n t o  

t h e  p r o j e c t  as c u r r e n t l y  configured. 



C. 1 . Proposed Facl 1 l t y  
James City County proposes t o  develop a surface water reservolr  to  m e e t  

fu ture water supply needs. A dam I s  proposed t o  be constructed on a 

northwest-southeast axis across Ware Creek approxlmately 1,000 f e e t  downstream 
from the confluence o f  Ware Creek and Frances Swamp. The dam, 1,450 f e e t  

long, 300 feet  wlde a t  the base, and 48 feet hlgh, w l l l  create a 1,217-acre 
surface Impoundment extendlng t o  the perlpery of the dendrl tl c watershed. The 

maxlmum safe y l e l d  o f  the reservol r  w l l l  be 9.4 MGD, based on a storage of 6, 

355 m l l l l o n  gallons a t  a normal pool elevatlon o f  35 fee t  above mean sea 
1 eve1 . A water pur l  f l c a t l o n  f a c l l  l t y  w l l l  a1 so be constructed, and 26,400 
l l nea r  fee t  o f  transmlsslon plpel lnes w l l l  be l a l d  t o  connect the f a c l l i t y  t o  
e x l  s t l  ng transml sslon ma1 ns. 

C.2. Unavol dab1 e Adverse Impacts 
As set f o r t h  I n  the FEIS (p. 4-25), the County's proposed f a c l l l t y  would 

f lood approxlmately 425 acres of wetlands and 792 acres o f  upland forest .  The 

blue heron rookery I n  France Swamp would be destroyed. Operation of the 
reservo l r  a t  f u l l  capacity would reduce downstream f low below the proposed 
damslte by an average of 76%. causlng a long-term change i n  species 
composition i n  the downstream vegetatlve comuni t i es .  

C.3. Proposed H l t l g a t l o n  E f fo r t s  

The proposed m l t l ga t l on  plan would attempt t o  recreate a t  l eas t  167 acres 
of wetl ands, w l  t h  another 128 acres of w e t l  ands possl b l y  created by addl t iona l  

m i t i g a t i v e  e f f o r t s .  An ex i s t i ng  dam a t  Cranston's Pond I n  the James Rlver 
watershed w l l l  be breached, opening t h l  s watershed t o  possible anadromous f i s h  

use, and, I f  successful, convett lng 37 acres o f  open water hab i ta t  t o  

wetlands. Nportunlty for the blue herons t o  r e s e t t l e  w l t h l n  the watershed 
w i  1 1  be provlded, although prospects o f  such are h igh ly  uncertain. A minimum 

water release o f  0.4 MGD I s  proposed proposed t o  maintain a f low i n  Ware Creek 

below the dam. 

D. 1 . General Concerns 

Concerns have been r a l  sed by the reviewing resource agencies about the 

magnl tude o f  ne t  adverse Impacts a t t r l  butabl e to  lap1 ementatl on of the 



pro ject .  PtoxImal concerns are that  the proposed discharge of dredged andlor 
f i l l  mater ia l  i n t o  Ware Creek w i l l  have unacceptable adverse ef fec ts  on 

w i  1 d l  i fe  o r  rec rea t l  onal areas. On a broader scal e, several resource agencies 
consider t ha t  reasonable and economical l y  feas ib le  a1 t e rna t i  ves are avai 1 able 
t o  the County t ha t  w l l l  meet projected fu tu re  water supply needs a t  a smaller 

env I ronmen t a l  cost  . 

0.2. Spec1 f l  c Concerns 

Spec l f l c  concerns Include the net  loss of wetland acreage and the overa l l  

adequacy o f  the fragmented ar ray o f  wetlands m l t l ga t l on  areas I n  replacing the 

functions o f  the Ware Creek ecoystem. Functlons t ha t  may be I r reparab ly  
damaged and not  f u l l y  replaced Include the export o f  d e t r l  tus t o  the estuary, 

the w i  Id1  1 f e  value o f  the watershed, and the recreat iona l  /educational 

opportunl t i  es o f f e red  by the ex1 s t1  ng natura l  system. 

0.3. Methodology o f  Thl s Revlew 

This technlca l  revlew considers I n  f u r t h e r  d e t a l l  the ecological  values of 

the e x l s t l n g  Ware Creek ecosystem w l th  those of the proposed impounded 

system. This comparison provldes the basls f o r  assessing the magnitude of 

adverse envlronmental Impacts. I n  the context  o f  the Pol lowlng discussions, a 

10% negat lve change I n  an ecosystem a t t r l b u t e  wl11 be In te rp re ted  as a 

s l g n l f i c a n t  adverse Impact; a change o f  10% should be detectable by sampllng 

w l  t h  a moderate expend1 t u r e  o f  e f f o r t .  



I I. ASSESSMENT OF POTENTIAL IMPACTS 

A. Wue of Ware Creek Watershed and Estlmatlon of ChanaeS 

i n  Values Resultina From t h e  Pro~osed Actlon 
I n  t h e l r  natural condltlon, wetlands provide a var le ty  o f  b e n e f i t s  t o  

resident and mlgratory w l  l d l i  fe, adjacent ecosystems, and t o  t h e  human 

res l  dents uslng surrounding up1 and areas. Among the major categorl es of 

wetland benefl t s  are (Tiner, 1987): 

- High Aquatic Product iv i ty  
- High Qua l i t y  Fish and W l l d l l f e  Habitat 
- Water Qua l i t y  Improvement 
- Flood Damage Protection and Erosion Control 
- Qua1 1 t y  Recreational and Aesthetic Experiences 

These broad categories o f  benefl t s  derive from the Inherent properties o f  
wetlands, where water and nutr ients are generally available, where var iat ions 
I n  the degree o f  Inundation promote the growth o f  a var ie ty  of vegetative 
comunl ti es, and where excess prlmary product lv l  t y  I s  o f ten  exported t o  
adjacent aquatlc ecosystems. The dlagnostlc features of wetlands - water a t  
o r  near the surface, hydric so i ls ,  and a preponderance of hydrophytlc 
vegetation - are la rge ly  control1 ed by the local  hydrological regime. 
A l te ra t i on  o f  t h l s  hydrological reglme I s  l i k e l y  t o  a l t e r ,  and posslbly 
destroy, the st ructure and functlons of an ex l s t l ng  wetland ecosystem. 

A va r ie t y  of ana ly t lca l  technlques have been proposed t o  quant i ty 
(general ly by comparison) the values o f  wetland functlons. The USEPA (1984) 
has revlewed many o f  these wetland evaluation methodo~ogies. The Ware Creek 
wetlands c-lex has been evaluated uslng the USFWS HEP system (one of those 
reviewed by EPA), and the resu l t s  o f  t h l s  analysls are surmnhrlzed l n  Append1 x 
A o f  the FEIS. There are, however, some addl t lonal  areas I n  assessment of 
po ten t ia l  impacts o f  the proposed Ware Creek Impoundment tha t  can be evaluated 

uslng orthodox ecological methods. 

I n  the fo l  lowlng sections, several o f  the values o f  the Ware Creek 

wetlands complex are analysed, both I n  terms o f  ex l s t l ng  condit ions and i n  

terms of condl t l ons  expected t o  preval 1 were the Impoundment t o  be constructed. 



A.  I .  Primary Produc t i v i t y  

Primary production i s the creat ion of organic molecules from inorgani c 

carbon dioxide by photosynthetic organisms (p lants) .  This primary production 
i s  the base of almost a l l  food chains and food webs; consumers o f  various 
animal taxa use t h i s  primary productlon as an energy source. Primary 
production can be estimated by a va r l  e t y  of anal y t l  cal means, I ncl  udi ng 
measuri ng carbon d iox ide uptake, monitoring t racer  materials, and weighing 
p lan t  t issue.  

Wet 1 and ecosystems, 1 nc l  udl  ng freshwater and estuar i  ne systems such as 

found I n  the Ware Creek watershed, are thoroughly documented i n  the s c i e n t i f i c  
l i t e r a t u r e  as being among the most product ive types o f  ecosystems on the 
p lanet  (Odum, 1979). Production o f  organi c materi a1 i n  such ecosystems ranges 
from 8 t o  40 met r l c  tons per hectare per annum (Rlchardson, 1979). These 
primary product lon r a t e  estlmates are about 50 percent greater than t yp i ca l  

up1 and vegetat l  ve comunl ti es and 300 percent greater than temperate lakes 

(Col 1 nvaux, 1973). 

A1 though the  p rec l  se determinat ion o f  the ove ra l l  pr lmary p roduc t i v i  t y  o f  

the Ware Creek ecosystem would requ i re  t h a t  much more de ta l l ed  data be 

gathered f o r  analys l  s , an approxlmatlon o f  the  prlmary p roduc t l v i  t y  under 

e x i  s t 1  ng condl t l o n s  and f u t u r e  scenarios can be made using 1 i te ra tu re  values 

f o r  average prlmary product lon ra tes  I n  a v a r l e t y  o f  wetland, upland, and 

open water comunl  t y  types. The elements o f  t h i s  approxlmatlon are shown i n  
the f o l  lowlng tables.  The f l r s t  t a b l e  c l t e s  mean ne t  pr imary product lon (NPP) 

ra tes  t h a t  have been der lved f o r  maJor vegetat lve cocnmunltles. 

Approxlmatlon o f  P r l m r y  Product l  on 
Rates I n  Ware Creek Watershed 

Upland a1 xed plne-hardwood f o r e s t  (UPHI 
Upland hardwood forest (UH) 
Forested wetland (FW) 
Scrub-shrub wetland (SS) 
Herbaceous wet 1 and (HW) 
Lacust r tne open water (LW) 
Estuarine open water (EOCO 

M e a n P  
(metr l  c tons l h a l y t )  

Source: Rlchatdson, 1979. 



Note t ha t  the various vegetative communities found i n  the Ware Creek 
watershed have estimated net primary production rates tha t  d i  f f e r  

substant ia l ly .  Th-e wetlands communities general ly  match o r  exceed the primary 
production of upland forested systems, whi le l acus t r i  ne open water ( lake) 
production rates are the lowest o f  any o f  the hab i ta t  o r  cover types i n  the 
watershed (due p r i  nc i  pa1 l y  t o  nu t r i en t  1 im i ta t ions  i n  these 1 acustr i  ne 
systems). 

The acreages of each cover type i n  the ex i s t i ng  watershed and under the 
various Target Year scenarios w i th  the p ro jec t  are found i n  the F E I S  - 
Appendix A. The "No Project t8 acreages are l l s t e d  on p. 14: the S i t e  V 

a l t e r n a t i v e  acreages a re  l i s t e d  on p. 20. The acreage comparlsons f o r  Target 
Year 1 are shown below. Target Year 1 I s  used here because succeeding years 
have non-zero acreage values fo r  low-denslty development, and comparable NPP 

estlmates o f  such land uses are no t  I m e d l a t e l y  ava i lab le .  

Ware Creek Acreages 
Target Year 1 - Acres 

No. A1 t. 
ProJ ec t V 

Up1 and PI ne/Hardwood (UPHI 
Upland Hardwood (UH) 
Forested wetland (FW) 
Scrub-shrub wetland (SS) 
Herbaceous wetland (HW) 
Lacus t r l  ne open water (LW) 
Estuarine open water (EW) 

TOTAL 10841 .O 10858.3 

Source: F l  n a l  Envl ronaental Impact Statement; James Ci  t y  County' s 
Water Supply Reservoir on Hare Creek. 

The acreages l l s t e d  above Include. according t o  t he  FEIS t e x t ,  the 

acreages l n  Cranston's Pond as we l l  as I n  the  Ware Creek watershed. Thus, 

ca l  cu l  a t l o n s  comparing the  product1 v1 t y  of the two scenarlous a re  re f  1 e c t i  ve 

of p r o j e c t  p lannlng w l  t h  respect  t o  o v e r a l l  a1 t l g a t l o n .  



Use of the acreage estimates o f  the several vegetative communities as  

l i s t e d  i n  the Ware Creek E I S  t o  w e i g h t  the primary production rates shown 

e a r l i e r  y i e l ds  the fol lowing estimated annual primary production i n  the Hare 
Creek watershed. The f i r s t  column I n  the table below l i s t s  estimates fo r  the 
unaltered system a t  Target Year 1; the second column l i s t s  estimates f o r  the 
system a t  Target Year 1 a f t e r  impoundment under A l te rna t i ve  V o f  the FEIS. A S  

noted above, the acreage m u l t i p l i e r s  include a l l  of the mi t iga t ion  acreages 
( inc lud ing  Cranstonls Pond); fur ther,  t h i s  analysis assumes tha t  the 
m i  t i gat ion acreages have primary production rates equal t o  t h e i r  undi sturbed 
natura l  counterparts, and tha t  the reservol r remains a t  normal pool e levat ion 

a t  a1 1 times. With those assumptions, the annual primary production estimates 
are given I n  metr ic tonnes per year. 

Estimated Annual Primary Productlon 
Ware Creek Without and WIth Reservoir 

Cover T Y D ~  

No. A l t .  
Project  V 

Up1 and m i  xed pine-hardwood forest  (UPH) 49702 48532 
Upland hardwood forest  (UH) 59246 51 662 
Forested wetland (FW) 2895 1300 
Scrub-shrub wetland (SS) 201 1 1425 
Herbaceous wet1 and (HW) 13367 10607 
Lacust r ine open water (LOW) 293 5399 
Estuar ine open water (EW) 1072 1026 

TOTAL 128584 1 19950 

Source: Acreages from pp. 12 and 20 o f  Appendix A, FEIS; PP ra tes  
f rom Richardson, 1979. 

I t  i s  worth no t i ng  t h a t  a v a r t e t y  o f  analyses using d t f f e r e n t  primary 

product ion estimates could be run on these scenarios. The outcome - tha t  

o v e r a l l  pr imary product ion i s  reduced - i s  i n e v i t a b l e  because the common 

f l nd lng  i n  comparattve studles I s  t h a t  lakes are less  product ive per u n i t  area 
than a re  wetlands and swanrps. The change from the  "No Pro jec t "  t o  the 
"A1 t e r n a t i v e  V" scenarto exchanges wetlands acreage f o r  lake acreage w i  t h  no 



s ign i f i can t  change I n  t o t a l  acreages; thus, the reduction i n  pr imary 

productlon i s  an inev i tab le  consequence o f  the act ion.  

G I  ven the boundary condi t ions stated above, these calculat ions show that  
net  prlmary productlon i n  the impounded watershed I s  on ly  reduced by about 7%, 
a value j u s t  under the rule-of-thumb c r l t e r l o n  adopted here o f  10% f o r  a  
s l gn l f l can t  adverse change I n  an ecosystem a t t r i b u t e .  I t  I s  c lear,  however, 
t ha t  the source and nature o f  the prlmary productlon i s  s l g n i f l c a n t l y  changed, 
w l t h  a  la rger  propor t ion o f  p l a n t  productlon occurr ing I n  the lacus t r ine  
system. 

I t I s  fu r ther  evident t h a t  a t  l eas t  one o f  the  boundary condl t lons l i s t e d  
above (a s t a t i c  water l e v e l )  w l l l  no t  hold under actual  operatlon and tha t  
there a re  other operat lonal  features o f  the  reservo i r  a f f e c t i n g  the propor t ion 
o f  primary product lon t h a t  i s  a c t u a l l y  made ava l lab le  t o  the l acus t r l ne  o r  
estuar ine ecosystems. The FEIS notes t h a t  the  reservo i r  (operat ing a t  f u l l  
capaci ty)  w i l l  reduce downstream flows by 76% (FEIS, p. 4-25). Water t ha t  
would o rd lna r l  l y  f l ow  from the wetlands system t o  the  York River estuary would 
be w l  thdrawn f o r  domestic use. 

This volume o f  water withdrawn from the reservol  r can be viewed from an 
ecosystems perspect ive as a cropplng o f  water and water-borne const l tuents - 
nu t r i en t s ,  phytoplankton, zooplankton, and lchthyoplankton - t h a t  w l l l  end up 
on t he  f i l t e r s  of t he  water p u r i f l c a t l o n  f a c l l i  ty  ra the r  than I n  the waters of 
the  downstream ecosystems. Thus, I n  the absence o f  any d e f l n l t l o n  of t h l s  

e f fec t  i n  t he  FEIS, I t  1s  reasonable to  reduce the  l a c u s t r l n e  p roduc t l v l  t y  
est imate above by 76%. Wlth t h l s  correction t o  the pr lmary product lon 
estlmates u d e ,  the  o v e r a l l  p r o d u c t l v l t y  of the watershed I s  reduced by 
approxlmately 102, a s l g n l f l c a n t  adverse Impact by the 10% standard used here. 

Another f ea tu re  o f  the  proposed reservoir bear ing on pr lmary product lon 
est imates I s  t h a t  t he  water l e v e l  o f  t he  Impoundment 1s expected t o  f luc tua te  

w l t h  wl thdrawals (FEIS, p. 4-5). I n  th ree  of  f i v e  years, the l e v e l  i s  

a n t l c l p a t e d  t o  drop by 5 f e e t  (from. normal pool e l eva t i on  of  35 ft t o  30 f t  t o  

30 ft) , exposl ng 242 acres and reduci  ng t he  surface area of  t he  Impoundment by 

about 20%. Thus, water wi thdrawals w i l l  have a  s l g n l f l c a n t  impact on the  



surface area a t t r i bu te  of t he  reservoir and on the primary production i n  t h e  

eplllmnion of t h e  water body. The drawdown, most l i k e l y  occurring i n  t h e  

fa1 1 , would coincfde w l  t h  one of t h e  two annual plankton blooms seen i n  most 
dlrnlct lc temperate lakes. 

The frequent severe drawdowns w l l l  fur ther  reduce the overal l  primary 
productlon o f  the lacustr lne system by i n h i b i t i n g  growth o f  macrophytes I n  t h e  

l i t t o r a l  (near-shore) zone due t o  exposure and desslcatlon. Nearby 
impoundments, L l  t t l e  Creek and Dlascound reservol rs ,  show 11 t t o r a l  zones that 
lack development of aquatlc vegetatlon. I n  fact, from the a l r ,  the bare sands 
o f  the l l t t o r c l  zones out l lne  the marglns o f  these reservoirs i n  a br lght  
white band. 

The f l  uctuat l  ng 1 eve1 s o f  the reservol r may af fect  prlmary product lv l  t y  
i n  more ways than slmply reduclng the area avai lable f o r  photosysthesls. The 
unvegetated I l t t o r a l  zone w l l l  be subject t o  wave actlon, resu l t lng  I n  the 
sor t lng  o f  shoreline sedlments and resuspenslon o f  s l l t s  and clays. These 
suspended particles w l l l  reduce l l g h t  penetration and may reduce 
photosynthetlc rates l n  phytoplankton populatlons near the lake marglns. Even 
I n  R l  chardson's M I  11 pond, a small Impoundment I n  the watershed, 1 l t t o r a l  zone 

sedlments show undulatlng patterns, lnd1catlng tha t  sor t lng  of sedlments 
continues even I n  tha t  s tat ic- level  Impoundment. 

A. 2. Secondary Productlon 

Prlmary productlon can fo l low several pathways I n  the t rophlc  web o f  the 
system: p lan t  blooass can be grazed d l r e c t l y  by consumers, organlc materlal 
enr l  ched by bac ter ia l  colonl  zat lon can be consumed by d e t r l  t l vores  , some 
d e t r l t a l  m t o r l a l  can be l a l d  down I n  peat deposlts, and some materlal can be 

exported l n  p a r t l c u l a t o  and dissolved forms t o  downstream ecosystems. The 
converslon o f  organlc m t e r l  a1 produced from photosynthesl s t o  anlmal blomass 

can be termed secondary produc ti on. 

The mater la l  exported from h igh ly  productive ecosystems (termed 

a1 lochthonous mater la l  1s avallab1.e t o  support consumptlon (respl ra t i on )  i n  

the downstream ecosystems. Thl s exported mater lal  enables such downstream 

rece lv lng  systems t o  support a consumer blomass I n  excess o f  the blomass that 

could be malntalned by ip tuautochthonous) prlmary productlon; i n  

essence, the watershed subsldlzes the estuary I n  terms of food. 



An important conclusion from t h i s  i s  t ha t  the s t ructure o f  ecosystems 
rece iv ing organ! c materl a1 exported from wet1 ands i s dependent on such 
a1 lochthonous mater ia l .  Small streams may recel  ve 50-90% o f  the organic 
"food" fo r  consumers from the upstream areas of t h e l r  watersheds (Mer r i t t  and 
Lawson, 1 978). 

A fu r ther  per t inen t  consideration i s  t h a t  much o f  the freshwater wetlands 
production I s  cycled annually (due t o  the death and decomposition o f  
herbaceous plants) ,  and cons t i tu tes  a source of organic carbon t h a t  i s  eas i l y  
ass imi lab le  f o r  d e t r l  t i vo res  (de l a  Cruz, 1979). Forest ecosystems, on the 
other hand, tend t o  produce la rge  amounts o f  woody blomass t h a t  pers is ts ,  both 
as a d u l t  I nd i v i dua l s  and as dead trees, for  longer periods of time. Thus, the 
r a t e  a t  which primary p r o d u c t i v i t y  i s  made ava i lab le  t o  consumers d i f f e r s  
between wetlands and uplands: I n  t h i  s perspective, favor ing the wetlands. 

Impoundment o f  the Ware Creek system w l l l  prevent much o f  the excess 
pr imary product ion from be1 ng exported t o  downstream ecosystems. The lake 
w i l l  serve t o  t r a p  much of the d e t r i t u s  I n  the reservo l r ,  where i t  may 
p r e c i p i t a t e  t o  the  benthic region o f  the reservo l r ,  o r  be ext racted w i th  water 
supply w i  thdrawal s. Thi s t rapp ing lex t rac t lng  w l l l  reduce the amount o f  
mater ia l  exported t o  downstream areas. 

Some evaluators o f  t he  m l t i g a t l o n  p lan (3.R. Reed & Associates, 1987; 
Dames & Moore, 1989) have noted t h a t  a p o r t i o n  o f  the Hare Creek watershed I s  
a l ready impounded a t  Richardson's Mi l lpond, thus reducing the  export o f  
d e t r i  t u s  under ex1 s t 1  ng condl t l ons .  Assuni ng t h a t  R l  chardson's M I  l l pond 
rece ives dralnage fror 260 o f  the  810 wetland acres above the  dam s i t e  of the 

watershed, and that t h e  pond has a SOX e f f l c l e n c y  I n  t rapp ing  suspended so l ids  
(an conserv r t l ve  e f f l c l e n c y  based on t h e  perforarance o f  wet detent ion ponds i n  
"po l  1 sh l  nga stotlawater) , approximately 16 X o f  t h e  d e t r l  t u s  exported from 
ex1 s t i n g  wetlands could  be trapped a t  t he  m l l  lpond. 

Apply1 ng t h e  same ana lys i  s t o  t h e  proposed Impoundment, whl ch would 

rece lve  dralnage from a l l  810 acres o f  these wetlands and would remove 

suspended s o l i d s  w l  t h  a t  l e a s t  t he  same e f f l c l e n c y ,  approximately 50% of the  

d e t r i t u s  exported f rom t h e  watershed could  be trapped a t  the  lake,  and much of  



t h i s  could be run through the water treatment f a c i l i t y  w i th  water supp ly  

wlthdrawals. This i s  a s l gn l f l can t  (200%) reductlon I n  the amount o f  d e t r i t u s  

exported from the -watershed even when the ex i s t i ng  effects o f  the m i  1 lpond are 
included. 

A. 3. General and Specl a1 l zed Habitats 
The Ware Creek watershed i s  a very complex ecosystem, wi th  a var ie ty  o f  

hab i t a t  types and vegetatlve communl t l e s  extending I n  dent r l  t i  c fashion 
throughout the watershed area. The dendrl ti c nature, cont i  nu1 ty ,  and 
cont lgu l  t y  of bottomland habl t a t s  prov l  des a system capable o f  supporting a 
high d l v e r s l t y  o f  w l l d l l f e  specles, and very l i k e l y  makes se lect ion of optimal 
hab l t a t  condl t lons and movement between habl ta ts  an easy task for  resident 
w l l d l l f e .  

The 1,217-acre lmpoundment w l l  1 cover approxlmately 425 acres o f  wetlands 

I n  the Ware Creek watershed. These wetlands have been c lass l f l ed  by Corps, 

FWS, and EPA personnel I n  1985 and 1986 (Flg. 3.3 of FEIS). The 425 acres of 

wet1 ands t o  be covered by the lmpoundment Include approxlmately 66 mapped 

subareas encompasslng a t  l eas t  two dozen d l  f f e r e n t  vegetat lve communi t y  

types. I n  I t s  most fundamental Impact, the proposed p ro jec t  w l l l  replace an 
exceedlngly complex mosalc o f  wetland habl t a t s  w l  t h  a r e l a t i v e l y  monotonic 
1 ake habl t a t .  

The comp lex l t l t y  o f  the e x l s t l n g  system, and the s I g n l f I c a n t  loss of 

complexl t y  t h a t  wl11 r e s u l t  from Irnpoundment o f  Ware Cree, has been 

demonstrated by one q u a n t l t a t l v e  technlque - the  HEP analyses de ta i led  i n  
Appendlx A o f  t he  War0 Creek FEIS. I n  those analyses, selected specles are 

used as "prow4asw t o  toprosent particular su l tes  o f  h a b l t a t  charac te r l s t l cs ;  

decl l n e  I n  t h o  q u r l l  t y  andlor  qua1 l t y  o f  a habl t a t  type can be r e f l e c t e d  I n  a 

dec l lne  I n  t h o  HEP ou tpu t  values for  the selected w l l d l l f e  specles. 

I n  HEP studles,  po ten t la1  h a b l t a t  losses can be q u a n t l f l e d  i n  terms of 

acreage and I n  t e rns  o f  annual average h a b l t a t  u n l t s  (MHU's); I n  both 

analyses conducted for tho  Ware Creek system, there  a re  s l g n l f l c a n t  losses of 

Important categories (herbaceous and forested types) o f  wetland habi t a t s .  

The r e s u l t s  o f  t he  HEP analyses w l l l  be dlscussed f u r t h e r  I n  the sect ion on 

w l l d l l f e  (Sec. A.4). 



The loss of habi t a t  complex1 t y  can be further demonstrated by applying 

another common ecological assessment technique - the d ivers i ty  Index - t o  the  

Ware Creek habl ta t -  data. D l  v e r s l  t y  i ndl ces , d e r l  ved from probabi 1 I t y  and/or 
information theory, can be used t o  compare the compl ex1 t y  ( 1  ..e., I nformati on 

content) o f  two or  more systems. Commonly used formulations include the  

Shannon-Weaver H '  i ndex, Simpson's i ndex, and B r i  1 lou i  n '  s H Index for to ta l  1 y 

censused c o l l  ections (Plelou, 1975). 

Rather than using numbers o f  individuals per taxon, as i s  the most common 
appl icat ion of these Indices, the number of acres per habitat  type can be 
used, and the d i v e r s i t y  computations performed as usual. When t h i s  i s  done, 
the computed d lvers i  t y  lndex characterizes the d lvers i  t y  o f  vegetatlve 
cornunit ies represented I n  a par t i cu la r  scenario; decline i n  an index value 
between scenarios Indicates loss o f  habl t a t  d lvers i  ty .  

Computatlons were made using the acreages (wetland only) I n  the FEIS 
(Appendix A, pp. 14 and 20) f o r  ex is t ing  condi t ions and Target Years +1, +lo, 
+25, and +50 under Alternative V using B r i l l o u l n ' s  Index (H) f o r  t o t a l l y  

I censused col lect lons.  The index values, i n  log2 format, are l i s t e d  below. 

B r i l l o u i n ' s  Index 

Ware Creek W l  thout o r  W l  t h  Reservoir 

No Act ion (TY+l) 
A1 t. u (TY+l) 
A1 t. V (TY+lO) 
A l t .  V (TY+25) 
A1 t. V (TY+SO) 

H d i v e r s i t y  H evenness X loss 

The B r i l l o u i n  d i v e r s i t y  index values show a 9.5 - 12.8% loss i n  gross 

habi t a t  . dlver.sl ty ,  thus c o n f l m l n g  by a second, Independent, quantl t a t i  ve 

methodology t h a t  s i g n i f i c a n t  adverse impacts w i l l  r e s u l t  from the .creation of 

the large,  relatively monitonlc impoundment where a more diverse assemblage of 

habl t a t s  once exlsted. An equivalent loss i n  evenness o f  the index value, 



i nd l ca t l ve  of the less equl table d l s t r l b u t l o n  of the acreage among habitats 
under the impoundment scenario, i s  a l so  seen (because the number o f  habi tat  
categories does not change. the evenness index changes i n  the same proportions 
as does the d i v e r s i t y  Index). 

Thl s quanti  t a t 1  ve assessment of the ex1 s t i ng  and future habl t a t  d lve rs i  t y  
ind icates a s l gn l f l can t  adverse Impact I n  terms o f  t h l s  ecosystem a t t r i b u t e .  
Habi ta t  d i v e r s i t y  I s  c e r t a i n l y  a desireable a t t r i b u t e  i n  natural  and 
man-managed ecosystems, and may be fundamental l y  11 nked t o  overa l l  
environmental s t a b l l l t y  (Woodwell and Smith, 1969). 

These hab i t a t  d l ve rs i  t y  comparl sons using the summed acreages o f  the 
. h a b i t a t  types y l e l d  a very conservatlve p l c tu re  o f  the e x i s t i n g  wetlands 
communities. By lumping the acreages I n t o  one category, the watershed I s  
t rea ted  as if I t  had one la rge  t r a c t  of pa lus t r l ne  fo res t ,  one la rge  t r a c t  o f  
p a l u s t r i n e  scrub-shrub, and so on. The rea l  circumstance I s ,  a t  l e a s t  I n  the 
present watershed, t h a t  the wet1 ands comnunl t i e s  are broken I n t o  many small 
h a b i t a t  u n i t s  juxtaposed I n  mosaic fashion. As shown below, an equivalent 
computatlon using the  many small acreage values I n  each category y l e l ds  

changes i n  the H Index I n d i c a t i v e  o f  a much more severe change i n  d i v e r s i t y  
a t t r i b u t e s  r e s u l t l n g  from the  c rea t ion  of the  Impoundment. 

The e x i s t i n g  watershed has 66 mapped and c l ass i f i ed  wetland areas tha t  
would be Inundated by the proposed reservoir. Use of these subacreages i n  
B r l l l o u l n ' s  computatlon y l e l d s  an H d l v e r s l t y  index value o f  5.3588 and an 

evenness va lue o f  0.8866. I n  cont rast ,  the  watershed w l  t h  the  Impoundment has 
o n l y  20 mapped areas (a l low ing  two t o r  t he  new lake), y i e l d i n g  an H index 
va lue o f  1 .a58 and an evenness value of  0.3392. Clear ly ,  the c rea t ion  of a 

1 arge monotonic l ake  habl t a t  s l  gn l  f l  c a n t l y  reduces t he  d l v e r s l  t y  and evenness 

o f  the  wetland h a b l t a t  I n  the  watershed; and as a consequence, ecosystem 

a t t r i b u t e s  t h a t  de r l ve  t r o a  h a b l t a t  d l v e r s l t y  w i l l  a1 so be reduced. 

The rev lsed  m l t l g a t l o n  p l a n  t o r  t he  Impoundment (J.R. Reed & Associates, 

Inc.; 1986) proposes t o  m l t l g a t e  l os t  values o f  t h l s  Interconnected complex of  
wetlands a t  t he  m r g l n s  o t  t h e  watershed. Some headwater wetland ~ n i  t i g a t i o n  

areas w l l l  be above t he  normal pool e levat ion,  some others  a t  normal pool 



e l  evatlon w l  1 1 be enhanced by low water-Impoundment structures t o  s t r i v e  t o  
malntaln wetland hydrology, and some wetland s l t es  w i l l  be created. 
Cranston's Pond I n  the James Rlver watershed w l l l  be breached, drain ing the 37 

acres of standing water and spr lgglng the exposed bottom w l th  hydrophytes. 
Assumlng t ha t  a l l  o f  these m l  t l g a t l v e  measures are completely effective, 274.8 

acres o f  freshwater and estuarlne wetland w l l l  be created or  enhanced. 

M i  t i g a t i o n  by accounting (1 . e , count1 ng acres l o s t  and acres gai ned) 
f a i l s  t o  acknowledge f u l l y  the favorable geometry of the system t o  be l o s t .  
The Ware Creek wetlands complex includes a wide v a r i e t y  of hab i ta ts  
d l  s t1  ngui shabl e as d l  f f e r e n t  under Cowardl n '  s (1 979) class1 f i  cat ion scheme. 
These subareas are s t rong ly  l i nked  I n  l i n e a r  fashion, prov id ing a complex 
mosaic o f  d i sc re te  hab i t a t  types, trans! t i ons  zones, and edge environments 
having continuous contact w i  t h  upland forested areas and a gradual gradient  o f  
change from headwaters t o  confluence. 

The wetland m i t i g a t i o n  areas w l l l  have fewer o f  these desireable 
a t t r i b u t e s .  The breaching o f  Cranston's Pond may eventua l ly  r e s u l t  I n  the 
formation of a smaller wetlands complex w l t h  some of the mosaic and gradient  

features o f  the Ware Creek system, but  the o ther  wetland m l t l g a t i o n  areas are 

l a r g e l y  i s o l a t e d  areas where appropriate hydrology would be encouraged and 
hydrophytes would be planted. 

A.4. W l l d l i f e  Hab l ta t  

Two of the fundamental attributes of the  Ware Creek ecosystem discussed 
above - h igh  prlnrary production o f  wetlands, and h lgh  h a b l t a t  d i v e r s i t y  - 
combine t o  nrake t h e  system a super lor  w i  l d l l f e  habl t a t .  The p roduc t i v i  t y  and 

wlde d l v e r s l t y  o f  p l a n t  specles o f f e r s  abundant food o f  many types t o  foraging 
w l l d l l f e ,  and t h e  h a b l t r t  d l v e r s l t y  o f f e r s  a wlde spectrum o f  "nlches" f o r  use 
by res lden t  arid migratory specles. It should be noted t h a t  the  abundance and 

distribution o f  w l l d l l f e  specles, and t he  numbers o f  specles found i n  a 

particular area, my be a f unc t l on  o f  those two fundamental a t t r i b u t e s  c i t ed .  

Th ls  concept I s  w e l l  articulated by P le lou  (1975). I n  discussing 

d l v e r s l t y  i n  heterogeneous hab l ta ts ,  P le lou  (p. 119) I nd i ca tes  t h a t  "If the  

h a b l t a t  o f  a c o n u n l t y ,  Ins tead o f  being s t r i c t l y  unlform, i s  made up of a 



mosaic (two- o r  three-dlmenslonal) o f  d i f f e r e n t  m i  crohabi ta ts  o r  substrates, 
the chance tha t  many s im i l a r  specles w l l l  be able t o  coexist  i s  g r e a t l y  

Increased." As was shown i n  Section A.3, the mosaic character1 s t i c s  of t h e  

Ware Creek system w l l l  be s l gn l f l can t l y  reduced by the impoundment. 

Quanti fl cat ion of  changes i n  w l  l d l  i fe hab i t a t  were conducted by j o i  n t  
Federal agency personnel applylng HEP analyses t o  the watershed. As c i t ed  i n  
the FEIS (p. 4-23) and de ta i led  I n  Appendix A of the FEIS, s i gn i f i can t  losses 
o f  average annual hab l t a t  un i t s  (AAHU1s) were predicted f o r  forested wetlands 
(48%) and herbaceous wetlands (64x1, w i th  a smaller loss f o r  scrub-shrub 
wetlands (7%). A huge gain f o r  lacus t r ine  open water (1298%) was predicted, 
as was a minor dec l ine I n  estuar ine open water (1.4%). Upland mlxed 
p I  ne-hardwood fo res t  was predl  cted t o  ga l  n 0.4% I n  AAHU1 s , whl 1 e upland 
hardwood forest  would lose 7%. 

The HEP appl l ca t l ons  t r e a t  the habl t a t s  by analyslng spec1 f l c  features 
t h a t  a re  important  I n  a t t r a c t i n g  and promoting w i l d l i f e  success, based on key 
species t h a t  represent w l  I d1  1 f e  communl t i e s  character l  s t 1  c o f  p a r t i  cul  a r  
h a b l t a t  types. To some extent, these analyses are focused on the immediate 
p roper t ies  o f  a h a b l t a t  t r a c t ,  r a the r  than on the broader p i c t u r e  of the 
environment t h a t  surrounds the habl t a t  being evaluated. Thus, a parcel  of 
woodland can be evaluated as h a b l t a t  f o r  ye l low warbler or  red-winged 
b lackb i rd  w i thou t  Incorpora t ing  In fo tmat lon  on I t s  l oca t i on  r e l a t i v e  t o  human 
development and a c t l v l  ty. I n  fac t ,  these add1 t i o n a l  f ac to r s  Inf luence the 

o v e r a l l  w i  1 d l  1 f e  value o f  a habl t a t .  

I n  I t s  cu r ren t  conf igurat ion,  the  Ware Creek watershed has some 
development on t h e  perfphery: f u t u r e  development w i l l  1 i k e l y  encroach f u r t he r ,  

b u t  s t 1  11 t m a f n  per fphera l  t o  the wetlands (despl t o  claims by some evaluators 

t h a t  the  Ware Creek wetlands w i l l  I n e v i t a b l y  be l o s t  to development If they 
a re  n o t  Inmediate ly  Inundated). I n  t h i  s cu r ren t  con f lgura t lon ,  w l  l d l  i fe can 
s t 1  1 1  f i n d  h a b l t a t s  I n  the watershed t h a t  a re  r e l a t i v e l y  I s o l a t e d  form human 
in f luence .  

Were t he  r e s e r v o i r  t o  be created, and i n l and  water rec rea t iona l  

a c t l v i  t i e s  centered on the  lake,  the pa t t e rn  o f  f u t u r e  development and human 



d l  sturbance would be Inverted. Human d l  sturbance would o r lg lna te  from both 
the l n t e r l o r  and ex te r i o r  o f  the watershed. and w l l d l l f e  would be forced t o  
occupy a more strip-like range between these lake a c t l v l t l e s  and the ongoing 
development of the periphery. Thus, the creat ion of a lake t ha t  i s  used fo r  
recreat ion w l l l  d lmlnlsh the ex l s t i ng  w i l d l i f e  values o f  the watershed t o  an 
even greater degree than the HEP appl i cations would pred ic t .  

F i na l l y ,  the superposl t t o n  o f  a lacus t r ine  hab i ta t  on the watershed would 
destroy an e x l s t l n g  system of small habt ta ts  tntergradlng w l t h  one another ( a  

continuum) and replace t h l s  w l th  a large, monotonic hab l t a t  ( the lake) having 
an abrupt I n te r f ace  w l t h  the upland hab l ta ts  t ha t  are l e f t  a f t e r  Inundation. 
I n  t h l s  regard, the w l l d l l f e  value of  the area 1s again dtmlnlshed i n  a 
qua1 t t a t l v e  fashton. 

I n  t h l s  cootext, I t  I s  very ln format lve t o  revlew some o f  the fundamental 
concepts se t  f o r t h  I n  Gosselink and Lee (19871, where recommendations for  
management o f  bottomland hardwood fo res ts  (I.e., forested wetland areas) are 
se t  for th .  The context  o f  t h l s  dlscusslon I s  the establishment o f  natural  
reserves - areas t h a t  could be se t  aslde t o  b e n e f i t  f l o r a l  and faunal specles 
t h a t  mlght otherwlse be l o s t  t o  human encroachment. These concepts are a lso 
app l l cab le  t o  dec ls lon maklng I n  the preservat lon o f  the ex l  s t I ng  functional 

ecosys tems such as Ware Creek. 

- b e r v e  Arm. Specles rtchness lncreases w l t h  area; la rge  
reserves a re  b e t t e r  than small ones. 

- & s e r v e  Fr-. for a g lven t o t a l  area, one la rge  
reserve w l l l  support more na t l ve  specles than two o r  more 
small e r  ones. Further,  the I nvaslon o f  oppor tun ls t l c  specl es 
t h r t  cou ld  d l s p l r c e  n a t l v e  b l o t a  i s  reduced. 

- P a m  P r w .  For a g iven  area, d l s l u n c t  patches 
th r t  a r e  c lose . together  w l l  1 support more specles than patches 
f a r  apar t .  Proxlml t y  lncreases I m l g r a t l o n  ra tes  among patches, 
thus b u f f e r l n g  t he  t o t a l  systela against  l o c a l  ex t l nc t l ons  
( E h r l l c h  and Holm, 1963). Prox lm l ty  tends t o  Increase w l t h  an 
I ncreasl  ng number of  patches (and hence, decreasing patch s i r e ) .  

- . m l t v  and C-. Dls3unct reserves connected by 
s t r l p s  o f  p ro tec ted  habl t a t  a re  p re fe rab le  t o  I s o l a t e d  reserves, 
R l  par1 an habl t a t s  a re  na tu ra l  corridors I n  the  landscape. 
Reserves t h a t  a re  bordered by slml l a r  habl t a t s  support more 
n a t l  ve specl es than reserves bordered by d l  s s l  m l  1 a r  habl t a t s .  
S l m l l a r  h a b l t a t s  prov lde a gradual ecotone t h a t  I s  n o t  as 
I nhospl t a b l e  t o  most specl es as an abrupt edge. 



- Reserve Sha~t?. A1 1  other things being equal , a  c l  rcu l  ar-shaped 
reserve i s  preferrable t o  a  l i nea r  one. Thls i s  because t h e  
ct rcu la r  reserve area maximizes d l  spersal d l  stances w i  t h i  n the 
reserve, and minimizes t h e  edge r e l a t i v e  t o  the i n t e r i o r  

When the Ware Creek watershed i s  considered i n  1  i g h t  of these pr inc ip les,  
the ex i s t i ng  system c l e a r l y  grades high as a  natural reserve area. I t  i s  a 

large, unfragmented, mosaic of hab i ta t  patches w l  t h  high cont inu i ty  and 

cont igu l  t y  and gradual edges, and provi  des an except1 onal habi t a t  f o r  
w l  Id11 fe. The small proport ion of Impounded water 1  e .  Richardson's 

M i  1 lpond and the beaver dams) i n  the overa l l  landscape adds Important habi ta t  

d ivers1 t y  w l  thout dominating the communl t y  s t ructure o f  the watershed. If one 
were t o  I d e n t l f y  po ten t la l  reserve areas on the west bank o f  the lower York 
River, the Hare Creek system would surely be one of the premier candidates ( 5  f 

not  the  hetf; candl date). 

By comparison, the fragmented system of m l t l ga t l on  areas proposed t o  
minim1 ze the adverse envl ronmental e f fects  of the Impoundment I s I n f e r l o r  t o  
the e x l s t l n g  system. The ove ra l l  m l t l g a t i o n  acreage i s  smaller, more 

fragmented, less  continuous and contiguous, and has more abrupt edges. Thls 
comparl son 1s no t  made t o  denlgrate the m l t l g a t i o n  plan, which shows c lear  

evidence o f  innovat ive plannlng; however, I t  I s  c lear  t ha t  the ex i s t i ng  Hare 

Creek system has a t t r i b u t e s  and properties t h a t  der lve from a  combination o f  

favorable elements i n  one location, and t h a t  re-creat lng such a  combination of  

features I s  v l r t u a l  l y  Impossible. 

One l a s t  observat lon about the n r l t l ga t l ve  e f f o r t s  stems from comments 

r.ecelved a t  the  18 January, 1989 pub1 l c  hearing I n  James Cl ty  County. Those 

coments Inc lude a t  l e a s t  two references to  the possibility o f  future 

cxpanslon of t he  Mro Creek reservo l r .  I f  t h l s  I s  a  r e a l l s t l c  scenario, then 

the  e f f i cacy  of  wetlands m l  t l g a t l o n  a t  o r  j u s t  above the  +35 f t  m s l  e levat ion,  

as I s  progosod under the  rev lsed m l t l g a t i o n  plan, becomes even more 

speculative. I f  the  crpac l  ty of the  rese rvo l r  were Increased I n  the future, 
then some or a l l  o f  t h e  headwater m l t l g a t l o n  areas could be flooded, and t h i s  

component o f  the  o v e r a l l  a1 t l g a t l o n  p lan  would be l o s t .  

A.5. Water Q u a l l t y  and Lake Dynamlcs 

The Ware Creek FEIS' Indicates (p. 4-15) t h a t ,  based on lake n u t r i e n t  

budget analyses, t he  Impoundment w i l l  be i n  the upper u s o t r o p h i c  t o  eutrophic 



range o f  lake t rophic  categorles. This anticipated condit ion could, i n  an 

impoundment serving on ly  t o  s t o r e  water, r e s u l t  i n  well  defined ve r t i ca l  
s t r a t i f i c a t i o n  of t h e  lake, w i th  a warmer, oxygenated epl l lmnlon and a colder. 
oxygen-poor hypol lmnlon. The degree o f  development of such s t r a t i  f i  cat ion 
would be expected t o  vary w i  t h  average and maxlmum depth o f  the impoundment, 
surface wind shear, and the physical proper t ies  of the water feeding the 
impoundment. 

I t  I s  uncertain from the FEIS dlscusslon t o  what degree the t rophic  
status analysis took i n t o  account the short- and long-term e f fec ts  o f  the 
demand for  oxygen t h a t  would be exerted by herbaceous vegetation and peaty 
deposits e x i s t i n g  I n  the basin 's wetlands. The e f f ec t s  o f  o r i g i n a l  vegetation 
on water qua1 i ty o f  new reservol  r s  are reasonably we1 1 known; i n  general , 
organic mater ia ls  covered by a new impoundment con t r lbu te  t o  a h igh oxygen 
demand and decreased oxygen l eve l s  I n  the hypollmnlon area of  a newly-created 
1 ake ( B a l l  e t  a1 , 1975). The manner and degree t o  whi ch t h l  s occurs depends 

on the nature of the vegetat lon covered and the amount o f  vegetat lon removed 

before rese rvo i r  f l l l l n g .  I n  h i s  discussion o f  such e f fec ts ,  Ba l l  notes tha t  

some reservoirs are f i l l e d  and f lushed more than once t o  remove some of t h i s  
h igh oxygen demand and reduce the p o s s l b l l l  t y  o f  oxygen deple t ion i n  the 

hypol imnlon. 

Assuming t h a t  amst of the herbaceous vegetat ion and peaty deposits are 

no t  removed from the  Hare Creek bottomlands, I t  I s  l l k e l y  t h a t  t h l  s o r i g i n a l  

v'egetatlon w l l l  e xe r t  a s t rong short-term oxygen demand i n  the  hypol imnion, 
and t h a t  water q u a l f t y  u f l l  be significantly af fected.  This reduct ion i n  

ambl en t oxygen concentrations could consequently reduce t he  vo l  ume of good 
water h a b l t r t  for  recreational and forage f i s h  specles stocked i n  the  

reservo l  r. Such mcoq ress fonm o f  aquat lc  habl t a t s  by anaerobiosl s has been 

described fo r  southeastern Impoundments, as we l l  as for  Chesapeake Bay. The 
phenomenon u l l l  n o t  be unique t o  the  proposed Ware Creek Impoundment: however, 

because of  t he  na tu re  o f  t he  vegetat lve conmunftfes covered by the  Impoundment 

(extensive areas o f  grasses and shrubs), t he  problem 1s l l k e l y  t o  be more 

severe than I t  would be I n  a l ake  created over  an upland vege ta t l ve  comun i t y .  



The ma~s l ve  withdrawals of water from the reservoir  may actua l ly  
aggravate t h i s  oxygen debt. The surface waters of productive impoundments are 
of ten supersaturated w i  t h  oxygen (Wetzel . 1985). When th f  s water i r 
withdrawn, I t  w i l l  be replaced by Inf lows from the headwaters; such water I s  
l i k e l y  t o  be undersaturated. This f lux, If I t  accurately describes normal 
operation o f  the reservo i r ,  w i l l  r e s u l t  i n  a  net loss of oxygen from the 

reservo i r  due t o  the withdrawals. The stratum o f  low oxygen may move upward 
i n  the water column, compressing the f i sher ies  hab l ta t  even more from t h i s  

effect. 

The continued withdrawal o f  water from the reservo i r ,  tak ing w i th  i t  
nu t r ien ts ,  plankton, and l a r v a l  f l sh ,  could slow the development o f  
equ i l ib r ium processes i n  the lake. Because the response t o  cropping would be 
strongest I n  the comnunlty w l th  the shortest  generation t lme (the 
phytoplankton), the lake ecosystem could be he ld  l n  an "lmnature" s ta te  o f  
development (Odum, 1971). w l t h  sporadic a lga l  blooms t h a t  would be too 
extensive t o  be con t ro l  l ed  by zooplankton cropplng. The food webs could be 
slmpl l f i e d  under such clrcumstances, and the f l s h  comnunlty o f  the lake could 

be dominated by a few oppor tun ls t lc  specles. There are clrcurnstances where 
the a t t r l  butes o f  i m t u r e  ecosystems are desl reable (e.g., I n  agr icu l tu re ) ,  
but  such a t t r i b u t e s  are no t  par t1  c u l a r l y  deslreabl  e  i n ecosystems where 
impacts are meant t o  be mlnlnlzed. 

A.6. F lsher les 

The e x l s t l n g  Ware Creek s y s t m  supports a  f l s h  communl t y  cha rac te r i s t i c  

o f  t h e  Coastal P l a l n  of V l r g l n l a .  Centrarchlds domlnate (as recreat ional  

species) I n  the  freshwater reaches: whl te perch a re  found I n  the estuar ine 

reaches near the  York Rlver. The FEIS notes (p. 4-12) t h a t  the  hab l t a t  for  

freshwater f lsh u l l l  be g r e a t l y  enhanced, whl l e  the habl t a t  for estuar lne fi sh 
w l l l  be d l r l n l s h e d  s l l g h t l y .  

The freshwater f l s h  specles t h a t  a re  l l k e l y  t o  Impacted s lgn l  f l c a n t l y  are 

those r q u l r . l n g  m v l n g  r a t e r  - some cypr ln lds,  c o t t l d s ,  md perchlds. The 

d a m l n g  o f  Ware Creek rlll s lgn l  f l c a n t l y  reduce such 1 0 t h  habl t, rep lac l  ng 1 t 

w l  t h  l e n t l c  waters t h a t  favor  a  d l f f e r e n t  complex o f  f l s h  species. 



~stuarlne fish populations in the lower York River estuary may experience 
some adverse Impact, particularly In early life stages, due to the reduction 
in export of detritus from the Impounded watershed. 

The FEIS Indicates that downstream water qua11 ty (at least In terms of 
temperature and dissolved oxygen) will be maintained by mu1 ti level dl scharges 
from the dam. It should be noted that this "maintanence" Is not as easy as it 
sounds. In productive lakes, the temperature and dissolved oxygen curves 
generally para1 1 el each other (during warm weather strati fication, both are 
"cl i nograde" or slgmoid-shaped curves). Warmer (shal lower) water has higher 
dlssolved oxygen concentrations, and colder (deeper) water has lower dissolved 
oxygen contentrations. C1 early, one cannot maxim1 ze for cold, oxygenated 
water because of the relationship of these .variables. Optlmlzlng for these 
varlabl es could be an intricate process requl ring frequent monitoring and 
readjustment to avold stressing downstream fish populations. 

The water supply drawdowns anticipated for the reservoir wlll result In a 
sparsely-vegetated 1 1  ttoral zone In the lake (the nearby reservoirs of varying 
age - Little Creek and Diascound - exhibit this characteristic). Several 
common sport fl sh specles (e.g., yellow perch, pickerel, sunfishes, some 
minnows) use vegetation In the llttoral zone as spawning habl tat. Thus, the 
fish cornunity of the lake is likely to be dominated by specles not having a 
1 i ttoral zone requirement for success, and the diversity of the reservoir 
fl shery wl 1 1 be adversely affected. 

. A . 7 .  Recreational Values 
The recreational opportunltles offered by the Ware Creek ecosystem at 

present center around hunting. Game specles In the watershed Include 
whl te-tad led deer, bobwhi tee turkey, grey squl rrel , and a vat1 ety of 
waterfowl. There are 32 duck blinds In the lower portion of the watershed, 
but these are not open for pub1 lc use. 

The potential for additional recreational actlvl ties In the unaltered 
watershed Is hlgh. The dlversl ty o f  bird specles offers exceptional 

opportunl ties to the bl rdwatcher, and the entire system can be viewed by an 
educator as a llvlng laboratory. 



Inundation of the wetlands complex and a f r inge o f  uplands w i  11 diminish 
t h e  recreat ional  value o f  the watershed f o r  upland game hunters. Most o f  the 

duck b l inds are i n  the estuarine areas of the wetland complex; however. 
changes i n  the t i  dal freshwater and 01 igohal i ne  vegetative communities 
resu l t i ng  from reduced downstream flows may affect such hunting e f fo r ts  by 

a l t e r i n g  the foraging areas of waterfowl. 

The loss of the extensive wetland complex w l l l  mean fewer potent ia l  
opportunl t i  es f o r  b l  rdwatchers. The inundation o f  the wet1 ands compl ex w i  11 
de t rac t  from the ex I s t i ng  value o f  the hab l t a t  for  ecologlcal research and 
education. 

The wetlands tha t  m y  grow back over the Cranston's pond area and I n  the 
newly-created areas may provlde some o f  these recreat ional  functions, bu t  w i l l  
not  f u l l y  replace the values l o s t  I n  the creat1on"of the reservo i r .  Breaching 

of the dam a t  Cranston's Pond may r e s u l t  I n  a wetlands succession t h a t  I s  of 

f n t e r e s t  t o  ecologists, bu t  I t  would be the study o f  a dlsturbed, recovering 

envl ronment , not  the descr i  p t i o n  o f  processes w l  t h i n  a 1 arge, complex natural  

system t h a t  has experienced I l t t l e  human disturbance. 

A.8 Cumulative Impacts 
The understandlng t h a t  wetlands hab i ta ts  a re  dwl ndl 1 ng I n  quantl t y  and 

qua1 f ty on a na t lona l  scale I s  wldely understood and accepted. Regulations 

concernlng the p ro tec t i on  and enhancement o f  remaining wetlands t r a c t s  

con t l  nue t o  be appl l ed by Federal, State. and l o c a l  governments and agencl es. 

Such regulations and p e m l  t s  have slowed, b u t  no t  el lmlnated, continued loss 

o f  wetlands acreages I n  In land  and coastal  areas. T lner  (1987) summarizes 

t rends and cur ren t  s ta tus  of wetlands I n  Hid-At lant ic  states; f o r  V i rg in ia .  
those data l n d l c a t e  t h a t  the  to ta l  acreages o f  wetland types I n  the s ta te  are 

( I n  thousands o f  acres): 



Current Status of Wet1 ands 
State of V l t g l  nla 

Acreaae (~1000)  Percent 
Coastal Marshes 135.4 13.0 
Tidal F l  atsiBeaches 101.5 9.7 
In1 and Emergent Wet 1 ands 63.0 6.0 
Inland Shrub Wetlands 63.9 6.1 
Inland Forested Wetlands 625.8 59.3 
Freshwater Ponds 55.3 5.3 

TOTAL 

Source: Tl ner, 1987. 

Most o f  these wetland (64%) are found I n  the Coastal Pla ln area, almost 
equally divided among Coastal Zone (22%). Lower Coastal Pla ln (28%), and Upper 
Coastal P la ln  (22%) areas. 

Tinet 's data on wetland trends I n  V l rg ln la  show that,  between 1956 and 

1977, over 63000 acres (6%) o f  V l rg in la 's  wetlands were lost .  Inland forested 
wetlands experienced a 92 loss i n  21 years, while inland vegetated wetlands i n  
the Coastal P la in  were reduced by about 14%. During t h l s  same period, lake 

and pond acreage increased by about 17011. 

The creat ion o f  lakes and ponds from Inland vegetated wetlands accounted 

for approximately 25% o f  V l rg ln la ts  wetland losses, a causatlve factor t h i r d  

t o  ag r i cu l tu ra l  losses and losses t o  other development (e.g., 

channel l tat ion).  This state-wide trend pa ra l l e l s  trends I n  the Chesapeake 

watershed, where Tlner estimates that  29% o f  losses o f  in land vegetated 

wetlands resul ted from creat lon o f  lakes and ponds. 

I t  1s c lear  t ha t  the proposed Impoundment contrlbutes t o  the overal l  loss 

of wetlands s r c r l f l c e d  t o  open water habitats.  I n  t h l s  regard, I t  d i r e c t l y  

con t r l  butes add1 t l o n r l  adverse Impacts t o  an ongolng adverse reglonal trend. 

Gannett-Flenl ng (1 989) has quantl f l  ed acreages o f  NNI-mapped wetl ands I n  

the lower York R I  ve t  watershed; freshwater vegetated wet l  ands ( o f  I ndl vldual 

areas greater than 10 acres) sum t o  4149.6 acres. O f  t h l  s t o t a l  . 1145.2 acres 

(27.6%) are s I  tuated upstream o f  ex1 s t l ng  Impoundments. where t h e l r  functional 



values are diminished from a watershed perspective. I t  i s  c lear tha t  the 

watersheds t o  the West o f  the lower James River are being dammed i n  temporal 
and spa t ia l  succession; barr ing a change i n  t h i s  trend, i t  i s  possible that  
the on ly  free-flowing watersheds t o  the York River i n  t h i s  v l c i n i t y  could be  

those too small t o  impound. 

As  each new impoundment goes i n  place, watersheds t ha t  were considered 

poor(er) a1 ternat lves i n  the past become, by defau l t ,  preferred a1 ternat ives 

f o r  dam locat ions (as was apparently the h i s t o r i c a l  clrcurnstance w i t h  Wart 

Creek). Environmental impact assessments would consider the need f o r  

add1 t i o n a l  water supplies, and argue t h a t  the proximal impacts o f  another new 

Impoundment were to le rab le .  From a cumul a r i ve  impact assessment perspectl  ve, 

t h i s  type. o f  development sequence i n v i t e s  long-term problems and long-range 

s i  gni f i cant adverse impacts on loca l  and regional  ecosystems. 



111. SUMMARY OF POTENTIAL ADVERSE IMPACTS OF THE WARE CREEK IMPOUNDMENT 

The assessments and eval uatlons discussed i n  Chapter I 1  c l ea r l y  ind ica te  
t ha t  impoundment of the Ware Creek watershed w l l l  r e s u l t  i n  s ign i f i can t  
adverse impacts t o  several fundamental attributes o f  the ecosystem. The 
revised m i  t i g a t i o n  p lan could, i f  f u l l y  successful, replace some, but  not  a1 1 ,  

o f  the wetlands values l o s t  o r  s i g n i f i c a n t l y  reduced by the p ro jec t .  

A. Prlmarv Production 
Estimates of t o t a l  ex1 s t1  ng primary production and primary production 

based on f u tu re  land use scenarios w i  t h  the reservo i r  I n  place (but  not 
w i  thdrawlng water) show no s i g n i f i c a n t  change i n  t o t a l  production o f  p lan t  
biomass. However, when the e f f ec t s  o f  massive water w l  thdrawal s and seasonal 
drawdowns are cons1 dered, the primary production t h a t  I s a v a i l  abl  e f o r  
ecosystem use 1 s s i g n i f i c a n t l y  reduced. 

B *  - 
'The s l g n i f i c a n t  loss o f  primary production, coupled w i t h  the t rapping 

and ex t rac t i on  o f  p a r t i c u l a t e  mater la l  i n  the reservo i r ,  w l l l  r e s u l t  I n  a 
s i g n i f i c a n t  reduct ion o f  the  amount o f  organic mater la l  exported t o  the 
es tuar i  ne system. 

C *  Ham&mmm 
The l oss  o f  the  e x i s t i n g  wetlands complexes i n  the  Ware Creek watershed 

w l l l  r e s u l t  I n  a s i g n l f l c a n t  l oss  o f  h a b i t a t  d i v e r s i t y .  M l t l g a t l o n  e f f o r t s ,  
though we1 1-planned and we1 1-lntentioned, w l l l  no t  reduce t h l  s l e v e l  of impact 

o f  i n s i g n i  f i c a n t  leve ls .  

, D*  nlldllCI 
Due t o  t h e  reduc t ion  I n  prlmaary and secondary p roduc t l v l t y ,  l oss  o f  

wet 1 ands habl ta t ,  r educ t l  on o f  o v e r a l l  habl  t a t  d l  v e r s l  ty, and Invers ion  o f  
land use pa t t e rns  i n  t h e  watershed, t he  value o f  the  watershed f o r  w l l d l l f e  

i n t o l e r a n t  o f  human d l  sturbance w i l l  be s i g n i f i c a n t l y  d lm ln i  shed. The spa t l a l  

arrangement o f  wetlands m l  t l g a t l o n s  areas I s  I n f e r l o r  t o  t h e  e x i s t i n g  system 
i n  terms o f  "na tu ra l  reserve" a t t r i b u t e s  f avo r i ng  continued success of na t i ve  

b io ta .  Species o f  conern, I nc lud ing  g rea t  b lue  herons, b lack  ducks, and other  



waterfowl, are l i k e l y  t o  suf fer  s ign i f icant  adverse impacts. The creation o f  
small e r ,  non-cont~nguous w e t l  and m i  t i g a t l o n  areas could adversely a f f e c t  gene 

f low among local  populatlons, lncreaslng chances o f  local  ext inct ions o f  
wetlands biota. 

E. Water Oua l l t v  and Lake Dvnamia 
I n  the near-term, the reservo i r  could have poor water qua l i t y  due t o  the 

high oxygen demand o f  o r i g l  nal vegetation and peaty deposi t s  . Qual i  t y  habl t a t  
for desireable forage and recreational f i sh  species w l l l  be l im i ted  by these 
processes. The long-term character1 s t1  cs of the reservoir  are d l  f f i c u l  t t o  
p red ic t  because of the adverse effects o f  massive water withdrawals and annual 
drawdowns on planktonic p roduc t iv i t y  and water qua l i t y ,  but i t i s 1 i k e l y  that 
such processes w i  11 adversely a f f e c t  the establ i  shment o f  equi li b r i  urn 
processes w l th ln  the lacust r lne ecosystem. 

F. ElAmhs 
Replacement o f  the ex l s t l ng  l o t l c  system w l th  a 1 I m e t l c  system w l l l  

s l gn l  f l c a n t l y  reduce the success o f  f l  sh specles requl r l n g  f low i  ng water f o r  
successful existence. The l l k e l y  absence o f  a vegetated 11 t t o r a l  zone i n  the 
reservo l r  w l l l  reduce the success o f  sport  and forage f l s h  specles havlng such 
a habl t a t  requirement. The aval lab le habl t a t  f o r  f l s h  I n  the proposed 
reservo l r  could be s l g n l f l c a n t l y  reduced by oxygen deplet lon I n  the 
hypo1 lmnlon. Local estuarine fl sh populatlons may be adversely af fected by 
the reduced export of d e t r i t u s  froa the watershed and by var la t lons  i n  water 
q u a l l t y  due t o  discharge o f  water from the Impoundment. 

6. Recteatlan 
Pattorns o f  rocroa t lon  w l  t h i n  the watershed w l l l  be substantl a1 l y  

a l tered,  r l t h  water-based rocreat lon emphasls supplantlng the uplandhet land 
recreational opportunl  t l o s  nor  a v a i l  able o r  potent1 a1 1y a v a i l  abl e. The 
educational valuo o f  the Waro Creek ecosystem w l l  1 be s lgn l  f l  cant1 y reduced. 

H. v 
Implementation o f  the  proposed p r o j e c t  w t  11 c o n t r l  bute to adverse 

reg ional  trends i n  I n land  freshwater wet l  ands losses, and w l l  1 extend the 

reg ional  t rend  of lmpoundlng lncreas lng numbers of the lower York River 
watersheds. 
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REVIEW OF MOST RECENT GROUNDWATER IWESTICATION 

In this report a review of the most recent USGS report of the York-James 

Peninsula of Virginia, Ground-water Resources of the York-James Peninsula of 

Virginia, Water-Resources Investigations Report 88-4059 is presented. The 

USGS report was prepared by Mr. Randell J. Laczniak and Mr. Andrew A. Meng I11 

of the Richmond, Virginia office of the USGS. 

The main purposes of this review are to (1) review the various projec- 

tions of increased withdrawal, (2) review the discussion and conclusions 

associated with the projections presented in the USGS report, and (3) relate 

the findings presented in the USGS report to James City County's need for 

.additional water supply. 

The USGS used 1983 as the base year within the report. kbxirmn water- 

level declines from prepumped conditions to 1983 conditions can be summarized 

as follows: 

Yorktovn-Eastover 

Chiclrshominy-Piney Point 

Aquia 

Upper Po t o m c  

Middle Potomc 

Maximum Water-Level Approximate - P 

7 City of Virginia Beach 

100 Town of Wort Point 

128 Town of Wort Point 

157 Town of Wort Point 

128 Town of Smithfield 

126 T o m  3f Smithf ield 



I t  can be seen that  considerable drawdown had occurred within five of t h e  s i x  

aquifers.  In 1983,  th i r ty-e ight  mgd were being pumped from w e l l s  located 
w i t h i n  the Coastal Plain of Virginia. The withdrawals by each aquifer are 

presented in  Table 1. 

Proi ectiong 

The USGS modeled four different  water projections. The pumping by aquifer 

for  each of the projections a re  presented i n  Table 1. 

For Projection I ,  the withdrawals fo r  each of the wells located i n  the 

Coastal Plain of Virginia were doubled, thus the' t o t a l  withdrawal associated 

with the projection was 76 mgd. naximum water-level declines from 1983 

conditions for  Projection I a re  shovn i n  Table 2.  The USGS report  s t a t e s  "The 

extent of water-level declines suggest t ha t  increasing withdrawal from 

establ ished pumping centers is an impractical means of meeting future  water 

needs." "Comparison of simulated potentiometric surfaces and top of aquifer 

maps show tha t  water leve ls  i n  the Chickahominy-Piney Point aquifer are  

approaching the top of the aquifer near the Tom of Vest Point." 

For Projection 11, 49 nev v e l l s  were assumed to  be located a t  various 

points within the study area.  These v e l l s  represented 33 mgd of addi t ional  

pumpage; f o r  a t o t a l  of 71 mgd. Tventy-nine wells were located within James 

City County and represented 12 mgd of addi t ional  purpage. Maximum v r t e r - l e v e l  

decl ines  from 1983 conditions f o r  Projection I1 a r e  shown i n  Table 3. The 

USGS repor t  s t a t a s  .Water love11 reauined v e l l  above the top of respective 

aqui fe rs ,  excapt i n  tho Chickahominy-Piney Point aquifer  near Vestpoint and i n  

the Yorktom-Butover aquifer i n  eas te rn  York County. Major cones of depres- 

s ion develop06 In Jams City County." 

For Project ion 111, 29 n e w  wells were located within J m s  City County 

which represented 12 mgd of addi t ional  pumpage, or  t o t a l  of 50 mgd. M a x i m u m  

water- level  decl ines  from 1983 conditions for Project ion 111 a r e  shovn i n  

Table 4.  No o ther  new wells o r  increases in punpage of e x i s t i n g  w e l l s  vere 

represented. The USGS report  states "Though water l eve l s  wore deepest near 



Table 1 - -  WiChdrawal by aquifer for projections I, 11, 111, and IV 
[Values in millions of gallons per day] 

1983 
Pumping Proiection 
Period L II 2 J . L  2 

Columbia 0.128 0.256 0.128 0.128 0.128 

Yorktown-Eastover 1.403 2.806 4.406 1.403 4.406 

Chickahominy- 
Piney Point 

Aquia 1.003 2.006 1.685 1.685 1.410 

Virginia Beach 0.006 0.012 0.006 0.006 0.006 

Upper Potomac 13.644 27.228 21.814 17.702 19.066 

Hiddle Po tomac 15.150 30.300 28.415 19.502 25.548 

Lower Potomac 4.135 8.270 9.588 5.251 8.317 

Total 38.110 76.160 71.256 50.116 63.065 

Source: Tab10 28, USCS Roport 88-1059. 



Table 2 - - Maximum water- level decline from 1983 flow conditions 
for each aquifer, projection I 

Aauifer 

Yorktovn-Eastover 

Chickahominy-Piney Point 

Aquia 

Upper Potomac 

Middle Potomac 

Lower Potomac 

Dec 1 ine Appfoximate 
LbiSL h e a l  Location 

7 City of Richmond 

100 Town of West Point 

126 City of Williamsburg 

155 Town of West Point 

127 Town of Suffolk 

122 Town of West Point 

Source: Table 30, USGS Report 88-4059. 



Table 3 - -  Haximum water-level decline from 1983 flow conditions 
for each aquifer, projection 11 

Aauifer 

Yorktown-Eastover 

Chickahominy-Piney Point 

Aquia 

Upper Potomac 

Hiddle Potomac 

Lower Potomac 

Decline 
Ifeet) 

Approximate 
Areal Location 

York County 

Central James City County 

Central James City County 

Western James City County 

Western James City County 

Western J m e s  City County 

Source: Table 34, USGS Report 88-4059. 



Table 4 - -  Maximum water-level decline from 1983 flow conditions 
for each aquifer, projection I11 

Decline 
Ifeet) 

Approximate 
Areal Locatio~ 

Yorktown-Eastover 1 Central James City County 

Chickahominy-Piney Point 

Aquia 

52 Central James City County 

6 5 Western James City County 

Upper Potomac 76. Western James City County 

Middle Potomac 

- Lower Potomac 

34 Western James City County 

2 6 Central James City County 

Source: Table 35, USGS Report 88-4509. 



the Town of West Point in the Potornac aquifers, major cones of depression 

developed in James City and New Kent Counties." 

For Projection IV, withdrawals were from the same new wells as in 

Projection 11; however, the withdrawal rates were reduced for most wells. The 

projection represent an increase of 25 mgd, or a total of 63 mgd of pumpage. 

Within James City County new wells would provide an additional 7.25 mgd. 

Maximum water-level declines from 1983 conditions for Projection IV are shown 

in Table 5. The USCS report statesn Water levels remained above tops of 

respective aquifers. Major cones of depression developed in the western part 

of James City County and in the eastern part of New Kent County." "Much less 

severe water-level decline was projected than in Projection I1 which suggests 

that if water-level decline is a concern, the resources would be better 

utilized as a supplemental source of water supply." 

Discussion 

Most water supply concerns are related to either decreases in aquifer 

yields or to deterioration of the quality of water within the aquifers. 

Decline of water levels below pump intake intervals require that pumps be 

lowered. Decline below screen levels require that wells be deepened in order 

to obtain water from lover horizon8 within the aquifer or from lower aquifers 

The USGS report states that "Because numerous users already withdraw 

ground water, it is far more likely that water-level &clines will result in 

unacceptable interference among ground-water users before &watering of the 

aquifers is a concern. Roo a water management prospective, this means 

water-level declirus will limit the yields from aquifers before available 

recharge is &platad unless existing users lower screen intakes." 

"Projection I, which doubled withdraval from a11 wells located in the 

Virginia Coastal Plan resulted in severe vater-level &clines at tho 

established punpin8 centers and moderately revere &clines throughout the 

remainder of the aquifers. Other projections, which increased withdrawal from 



Table 5 - -  Maximum water-level decline from 1983 flow conditions 
for each aquifer, projection IV 

Aauifer 

Yorktown-Eastover 

Chickahominy-Piney Point 

Aquia 

Upper Potooac 

Middle Potomac 

Lover Po tomac 

Dee 1 ine 
f&eL 

Approximate 
Areal Tncation 

York county' 

Central James CLty County 

Central James City County 

Western James City County 

Hanover County 

Charles City County 

Source: Table 36, USGS Report 88-4509.  



wells located away from the established centers,  generally resulted i n  less  
severe water-level decline in  the aquifers and far  less  severe decl ine  a t  

previously establiskied pumping centers." 

"Projection 111, which withdrew water from the deeper confined aquifer ,  

had minimal e f fec t  on water levels in  the Yorktown-Eastover aquifer and 

suggests tha t  increased withdrawal from the deeper confined aquifers does not 

impact users withdrawing water from the shallow aquifers." 

The authors of the USGS report did not attempt t o  provide an answer to  

the question as  to how much additional water can be withdrawn from the York- 

James Peninsula of Virginia. They presented a discussion of each of the four 

projection modeled and cer tain portions of the i r  discussion has been presented 

above. 

Contents of the USGS report indicated tha t  to  optimize the yield of the 

York-James Peninsula groundwater system it  would be necessary to develop a 

regional approach so tha t  each new well 's  location. spacing, punping r a t e ,  

aquifer select ion and screening and other fac tors  could be par t  of an overall  

regional management plan. 

Projection 111 most closely represents f u l f i l l i n g  Jamas City County's 

additional water supply needs with groundwater. A t  f i r s t  glance, it appears 

tha t  groundwater could s a t i s f y  the needs. However, the projection was based 

on no increase i n  pumping from exis t ing  wells o r  any new wells being 

constructed outaida of J m s  City County. Because a t  present there is no 

s t a t e  regulat ion to ensure tha t  increases i n  punping w i l l  not occur o r  new 

wells w i l l  be constructed, it is not possible t o  say t h a t  Jaws City County's 

addi t ional  water supply nee& can be met e n t i r e l y  with groundwater. 



Groundwater Manaeement Areas 

The Commonwealth of Virginia's Groundwater Act of 1973 provides for the 

establishment of Groundwater Management Areas within the State by the State 

Water Control Board. Currently, two areas have been established by the State 

Water Control Broad. The first is located in Southeastern, Virginia south of 

the James River and the second is located on the Eastern Shore of Virginia. 

To establish a Groundwater Management Area, one of the following criteria 

must be met: (1) Groundwater levels must be declining excessively; ( 2 )  
Existing wells of two or more users must be interfering with each other 

substantially; (3) Available groundwater supply is or about to be overdrawn; 

and (4) Groundwater has been or reasonably may be expected to become polluted. 

If any of the above four criteria are met, the Water Control Board may elect 

to establish a Groundwater Management Area after public notices, hearings, 

etc . 

If a Groundvater Management Area is created, all existtng vells are 

grandfathered at the their historical maximum daily pumping rate. New vells, 

except agricultural vells, must not cause significant impacts on existing 

wells. Also, the Board vill ask if there are other available water supply 

alternatives, such as murface water. If there are other alternatives. the 

owner can provide rersoru for going to groundwater - -  such as economics. 

If the State Water Control Board creates a Groundvater PCInagemont Area in 

the York-James Peninsula sometime in the future, then there would be a 

potentially a greater drgree of protection of existing wells and future 

gtoundvater wars. Hwavor, at present, in the N o  existing Groundwater 

Management Are--thara is no long-range groundwater plan. bther, the Board 

staff acts on nov wall requarts on a case-by-case basis to determine the 

impacts on the well. In a sense, this approach appears to allow those users 

who ask for new wells first to hava additiorul water first, as long as there 

are not urucceptable impacts, as defined by the Board, to othar existing 

groundwater users. 



p. 2, para. 3 - the total acreage of the Ware Creek watershed 1s 
approximately 14,600 acres. The 10,838 acreage value used h=fc 
refers to yndevelo~ad lands within the ratershad (Appendix A, ;. 
12). 

p. 15, para. 4 - the acreages above Richardson's Millpond and 
other acreages used in this example are taken from the Revis-: 
Wetlands Mitigation Plan CJ.R. Reed and Associates, Inc., 1433; 
p. 12). No independent calculation of such acreages was 
performed tor this computation. 

p. 18, para. 4 - the acreages usod in this analysis were derived 
from wetland area computations prespntod in Bannett-Floaing 
C1989). The scenario with the reservoir used umtland acreagss 
rmmaining aftor damming, and partitiomd the lake acreage into 
t w o  habitat typos: r 1000-acre central area and a 217-acre ma..-  
shore area. 

Clearly, there aro many pormutrtions of this latter analysis t ; h ~ i  
could b. conductad; adding in the isolated uetland a i t i g a t i ~ r ,  
areas or other "protection . areas could yield a somewhat hi~t,e; 
H valuo far the inpoundamnt scenario. 
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ECOLOGICAL IMPACT ASSESSMENT OF WARE CREEK IMPOUNDMENT 

CUMULATIVE IMPACTS STUDY 

The following describes the measurement of wetlands within the 
lower York River Basin: 

1. The wetlands were grouped by the f i r s t  three d ig i t s .  

2 .  Isolated wetlands areas of 10 acres or l e s s  were not 
included. However, i f  a wetland area of less  than 10 acres is 
adjacent to  a larger wetland system, it war included. 

3. Only those existing reservoirs which are labeled Lacustrine 
on the NU1 amps were identified. The acreages of wetland areas 
above these reservoirs were determined. 

4. If two or more reservoirs are i n  ser ies  on a t r ibutary t o  
the York River, only the reservoir located the nearest to  the York 
River was identif ied.  

Table 1 contains the acreages of wetlands located i n  the lover 
York River Basin. Total acreages for  each top0 map and each wetland 
type are  included i n  the Table. Worksheets are included for  each 
of the 13 maps. 

Table 2 contains the acreages of vetlanda located above 
20 existing reservoirs.  Total acreages for  each reservoir and each 
wetland type are included in  the Table. Uorksheats are included 
for  each of the 20 reser to i rs .  
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2 6,) 7 1.3 12 3.1 70 56.5 29 2,O ------- 
3 23,O & 3.3 14 12.3 15 19,7 30 42.3 G.: 
4 14,) 94 1.5 BB 7.5 85 39,s 35 10.9 
5 7,s 90 9.4 18.3 U 4.6 ------- 
8 2.1 10.2 97 5.2 ------- 37 4.B 
9 4. I 100 1.4 I2S.S 38 3.2 
10 5.4 ------- 39 10.6 
1 1  33.0 40. B 40 3.1 
13 5.3 4t 5.3 
15 34.1 42 b.5 
16 2.1 43 46.9 
17 5.3 49 60.2 
18 7.1 50 4.9 
I 9  1. 8 51 2.4 
20 1.6 52 17.0 
2 1 1.7 53 11.4 
22 0.9 54 39.4 
23 1.7 SS 1.6 
24 11.2 J( 32.8 
25 9.1 SB f33.I 
26 30.5 64 69.0 
2 7 3.8 102 46.1 

31 14.1 103 11.0 
32 3.2 104 36.0 
33 3. a ------ 
34 12.2 P*---. . . . 1001.5 

44 1.1 
4s 1.b 
44 6.3 
41 3.1 
48 b. 1 
57 0.2 
59 2.3 
0 0.7 
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REVIEW OF MOST RECENT GROUNDWATER INVESTIGATION 

In this report a review of the most recent USGS report of the York-James 

Peninsula of Virginia, Ground-water Resources of the York-James Peninsula of 

Virginia, Water-Resources Investigations Report 88-4059 is presented. The 

USGS report was prepared by Mr. Randell J. Laczniak and Mr. Andrew A. Meng 111 

of the Richmond, Virginia office of the USGS. 

The main purposes of this review are to (1) review the various projec- 

tions of increased withdrawal, (2) review the discussion and conclusions 

associated with the projections presented in the USGS report, and (3) relate 

. the findings presented in the USGS report to James City County's need for 

additional water supply. 

Base Conditions 

The USGS used 1983 as the base year within the report. Maximum water- 

level declines from prepumped conditions to 1983 conditions can be summarized 

as follows: 

Yorktown-Eastover 

Chickahominy-Piney Point 

Aquia 

Upper P o t o m c  

Middle Potomac 

Love r Pot omac 

Maximum Water-Level 

Dtclina 

Approximate - 
City of Virginia Beach 

Town of West Point 

Town of West Point 

Town of West Point 

Tovn of Smithfield 

Tovn of Smithfield 



I t  can be seen tha t  considerable drawdown had occurred within f i v e  o f  the s i x  

aquifers .  I n  1983,  t h i r t y - e igh t  mgd were being pumped from wells located 
.. within the Coastal Plain o f  Virginia.  The withdrawals by each aquifer are  

presented i n  Table 1. 

Pro i ec t ions  

The USGS modeled four d i f f e r en t  water project ions .  The pumping by aquifer  

f o r  each of the project ions  a re  presented i n  Table 1. 

For Projection I ,  the withdrawals f o r  each of the wells  located i n  the 

Coastal  Pla in  of  Virginia were doubled, thus the t o t a l  withdrawal associa ted 

with the  p ro jec t ion  was 76 mgd. Maximum water- level  decl ines  from 1983 

condi t ions  f o r  Project ion I a r e  shown i n  Table 2 .  The USGS repor t  s t a t e s  "The 

ex ten t  of water- level  decl ines  suggest t h a t  increasing withdrawal from 

es tab l i shed  pumping cen te r s  is an impractical  means of meeting fu tu re  water 

needs." "Comparison of simulated potentiometric su r faces  and top of aquifer  

maps show t h a t  water l eve l s  i n  the  Chickahominy-Piney Point  aqu i fe r  are 

approaching the top of the aqu i fe r  near the  Town of West Point ."  

For Project ion 11, b9 new wells were assumed t o  be located a t  various 

po in t s  wi th in  the  study area .  These wel ls  represented 33 ngd of add i t iona l  

pumpage; f o r  a t o t a l  of  71  mgd. Tventy-nine v e l l s  were located wi thin  James 

Ci ty  County m d  represented 12 mgd of add i t i ona l  pumpage. Maximum water- level  

dec l ines  from 1983 condit ion# f o r  Project ion I1 are shown i n  Table 3. The 

USCS repor t  states "Water levels remained well above the  top o f  respect ive  

a q u i f e r s ,  except  i n  the Chickahominy-Piney Point  aqu i f e r  near Westpoint and i n  

the  Yorktoun-Eutovor aqu i fe r  i n  e a s t e r n  York County. Major cones of depres-  

s i o n  dovoloped i n  J m s  Ci ty  County." 

For Pro jec t ion  111, 29 nev w e l l s  were loca ted  v f t h i n  Jamor Ci ty  County 

which represented 12 mgd of add i t i ona l  pumpage, o r  a t o t a l  of SO mgd. Maximum 

v a t e r - l e v e l  & c l i n e s  from 1983 condi t ions  f o r  Pro jec t ion  I11 are shown i n  

Table 4 .  No o the r  nev wells o r  inc reases  i n  punpage of e x i s t i n g  wel l s  were 

represented.  The USCS r epo r t  s t a t e s  "Though v a t e r  l e v e l s  ve re  deepest  near 



Table 1 - -  Withdrawal by aquifer for projections I, XI, 111, and IV 

[Values in millions of gallons per day] 

1983 
Pumping Pro i ec t Lon 
Period I II _III IV 

Columbia 0.128 0.256 0.128 0.128 0.128 

Yorktown-Eastover 1.403 2.806 4.406 1.403 4.406 

Chickahomi ny - 
Piney Point 

Aquf a 

Virginia Beach 0.006 0.012 0.006 0.006 0.006 

Upper Potomac 13.644 27.228 21.814 17.702 19.066 

Hiddla Potomac 15.150 30.300 28.415 19.502 25.548 

Lower Po tornac 4.135 8.270 9.588 5.251 8.317 

Total 38.110 76.160 71.256 50.116 63.045 

- 
Source: Tabla 28, USGS Report 88-4059. 



Table 2 --- Maximum water-level decline from 1983 flow conditions 
for each aquifer, projection I 

Dec 1 ine Approximate 
(fcet) Areal Location 

Yorktown-Eastover 7 City of Richmond 

Chickahominy-Piney Point 100 Tovn of West Point 

Aquia 126 City of Williamsburg 

Upper Po tomac 155 Tovn of West Point 

Middle Potomac 127 Tovn of Suffolk 

Lower Potomac 122 Tovn of West Point 

Source: Table 30, USGS Report 88-4059 .  



Table 3 --- Maximum water-level decline from 1983 flow conditions 
for each aquifer, projection 11 

Aauifer 

Yorktovn-Eastover 

Chickahorniny-Piney Point 

Aquia 

Upper Potomac 

Middle Potomac 

Lower Potomac 

Decline 
Cfeet) 

Approximate 
Areal Location 

York County 

Central James City County 

Central James City County 

Western James City County 

Western James City County 

Western James City County 

Source: Table 34, USCS Report 88-4059. 



Table 4 - -  Maximum water-level decline from 1983 flow conditions 
for each aquifer, projection XXI 

Dec 1 ine 
0 

Approximate 
Areal Location 

Yorktown-Eastover 1 Central James City County 

Chickahominy-Piney Point 5 2 Central James City County 

Aquia 6 5 Western James City County 

Upper Potomac 76 Western James City County 

Middle Potomac 34 Western James City County 

tover Potomac 2 6 Central James City County 

Source: Table 35, USGS Report 88-4509. 



the Town of West Point in the Potomac aquifers, major cones of depression 

developed in James City and New Kent Counties." 

For Projection IV, withdrawals were from the same new wells as in 

Projection 11; however, the withdrawal rates were reduced for most wells, The 
projection represent an increase of 25 mgd, or a total of 63 mgd of pumpage. 

Within James City County new wells would provide an additional 7.25 mgd. 

Maximum water-level declines from 1983 conditions for Projection IV are shown 

in Table 5. The USCS report statesn Water levels remained above tops of 

respective aquifers. Major cones of depression developed in the western part 

of James City County and in the eastern part of New Kent County." "Much less 

severe water-level decline was projected than in Projection I1 which suggests 

that if water-level decline is a concern, the resources would be better 

utilized as a supplemental source of water supply." 

Most water supply concerns are related to either decreases in aquifer 

yields or to deterioration of the quality of water within the aquifers. 

Decline of water levels below pump intake intervals require that pumps be 

lowered. Decline below screen levels require that wells be deepened in order 

to obtain water from lower horizons within the aquifer or from lower aquifers. 

The USCS report states that "Because numorous users already withdraw 

ground water, it is far more likely that water-level declines will result in 

unacceptable intar4_erence among ground-water users before dewatering of the 

aquifers ir concern. From a water management prospective, this means 

water-level doclines will limit the yields from aquifers before available 

recharge is depleted unless existing users lower scram intakes: 

"Projection I, which doubled withdrawal from all wells located in the 

Virginia Coastal Plan resulted in severe water-level &clines at the 

established pumping centers and moderately severe declines throufiout the 

remainder of the aquifers. Other projections, which increased withdrawal from 



Table 5 - -  Maximum water-level decline from 1983 flow conditions 
for each aquifer, projection IV 

Dec 1 ine Approx ima te 
U2s.L Areal Location 

Yorktovn-Eastover 14 York County 

Chickahominy-Piney Point 4 5 Central James City County 

Aquia 

Upper Potomac 

62 Central James City County 

93 Western James City County 

Middle Po tomac 5 8 Hanover County 

Lower Potomac 61 Charles City County 

Source: Table 36, USGS Report 88-0509. 



wells located away from the established centers ,  generally resulted i n  l e s s  

severe water-level decline in  the aquifers and far  less  severe decline a t  

previously established pumping centers ."  

"Projection 111, which withdrew water from the deeper confined aquifer ,  

had minimal e f f ec t  on water levels i n  the Yorktown-Eastover aquifer and 

suggests tha t  increased withdrawal from the deeper confined aquifers does not 

impact users withdrawing water from the shallow aquifers ."  

The authors of the USGS report did  not attempt to provide an answer t o  

the question a s  to  how much addit ional water can be withdrawn from the York- 

James Peninsula of Virginia. They presented a discussion of each of the four 

projection modeled and ce r t a in  portions of t h e i r  discussion has been presented 

above. 

Contents of tho USGS report  indicated tha t  t o  optimize the y ie ld  of the 

York-James Peninsula groundwater system it would be necessary t o  develop a 

regional approach so tha t  each new wel l ' s  locat ion,  spacing, pumping r a t e ,  

aquifer  se lec t ion  and screening and other  factors  could be par t  of an overal l  

regional management plan. 

Projection I11 most c lose ly  roprosonts f u l f i l l i n g  James City County's 

addi t ional  water rupply nee& with groundwater. A t  f i r s t  glance, it appears 

t h a t  groundwater could s a t i s f y  the needs. Howevar, the  project ion was based 

on no i n c r a u o  in  ?wiry from ex i s t i ng  v o l l s  o r  any naw wells being 

constructed outaidrof Jors City County. Because a t  present there  i r  no 

s t a t e  regulat ion t o  emure t h a t  increases i n  puaping v i l l  not occur o r  new . 

v e l l s  v i l l  bo c o ~ u t r u c t o d ,  i t  is not possible t o  say t h a t  James City County's 

addi t iona l  va t e r  supply me& can be met e n t i r e l y  v i t h  groundw.tor. 



Groundvater Mana~ement Areas 

The Commonwealth of Virginia's Groundwater Act of 1973 provides for the 

establishment of-Groundwater Management Areas within the State by the State 

Water Control Board. currently, two areas have been established by the State 

Water Control Broad. The first is located in Southeastern, Virginia south of 

the James River and the second is located on the Eastern Shore of Virginia. 

To establish a Groundwater Management Area, one of the following criteria 

must be met: (1) Groundwater levels must be declining excessively; ( 2 )  
Existing wells of two or more users must be interfering with each other 

substantially; (3) Available groundwater supply is or about to be overdrawn; 

and (4) Groundwater has been or reasonably may be expected to become polluted. 

If any of the above four criteria are met, the Water Control Board may elect 

to establish a Groundwater Management Area after public notices, hearings, 

etc . 

If a Groundwater Management Area is created, all existing wells are 

grandfathered at the their historical mrximua daily pumping rate. New wells, 

except agricultural wells, must not cause significant impacts on existing 

wells. also, the Board vill ask if there are other available vater supply 

alternatives, such as surface vater. If there are other alternatives, the 

owner can provide reasons for going to groundwater - -  such as economics. 

If the State Water Control Board creates a Groundvater Managamant Area in 

che York-Jams Peninsula somatino in the future, then thare would be a 

potentially a greatar &gram of protection of existing vellr and future 

groundvator urors. Houmver, at present, in the tvo existing Groundvater 
C 

Management A z . u  theta is no long-ran80 groundwater plan. Rather, the Board 

staff acts on rww wolf reqwrts on a caso-by-case basis to detotaina the 

impacts on tho wall. In a s o m e ,  this approach appear8 to allow thore users 

who ask for now volls first to have additional vator first, as long as there 

ara not u~ucceptable impacts, a8 doflned by tha Board, to othor existing 



TECHNICAL HEWORANDUM 

TO: Charles Rhodes; EPA, Region I11 

FROM: David Bell; EcolSciences, Inc. 

DATE: 10 January 1989 

SUBJECT: Comments on "REVIEW OF THE 404 C RELATED ISSUES FOR T r t i  
WARE CREEK RESERVOIR FOR JAMES CITY COUNTY, V I R G I ~ J I ~ "  
submitted by Dames and noore, dated January 30, 15L3 

................................................................ 

A. GENERAL COMMENTS 

The overall perspective adopted by this review couples a quit; 
optimistic picture of the benefits of the revised mitigation ; .AI- .  

with a rather pessimistic view of trends in the county over t: ,2 

next few decades under the No Project scenario. I believe t h ~ t  
this perspective overstates the benefits of the project and 
understates the positive features of the watershed as it nau 
exists. 

In essence, the pervading logic in this approach seems to be: i; 
you don't allow the wetlands to be inundated, they will likal~ tc 
destroyed, together with the areas earmarked for restoration ar 
preservation. This may seem a rather flippant descripti8;n cr a 

recurrent theme of the report, but just such logic is extons~veli 
used as justification for the proposed action. I would have 
appreciated a somewhat note realistic tone, perhaps even 
conceding that accepting the proposed mitigation is tacitly 
accepting soate loss in overall environmental quality in the 
region. That is almst always the case with impacts and 
mitigation, and the involved parties must try to agree on ~ I G J  

acceptable thou lorus are. 

'The review uses a variety of semantic techniques to cast the 
benefits of the project in the kst possible light, Among t h s  
most conspicuous arar 

- - & m a r  u u  of a worst-can scenario to justify 
the k m f i t s  of the mitigation plan. The scenario of 
thr, futurr, without the project is portrayed rather 
bleakly, with existing wetlands filld or polluted, *nd 
residential dmvelopment growing in an uncontrolled 
manner, It is gemrally considerd appropriate to 
present intermmdiate-case scenarios that permit the 
reader to come to his or her own conclusions based on 
an objective discussion of facts and realistic 
projections. 



- Generality: a disproportionate amount of discuss~c~r, 
i s  dedicated t o  generalizations on hou the downstrean, 
water quality will be maintained by judicious use of 
multi-level reservoir discharges. 1 find it difficult 
t o  accept without demonstration that the DO, 
temperature, nutrients, tychoplankton, and suspended 
sediment loadings downstream can be simultaneously 
'optimized." Further, even if this were achieved to 
the satisfaction o f  the scientist-in-charge, such 
manipulations might be detrimental t o  the continusd 
success of t h e  native biota, which have presumably 
adapted t o  t h e  environmental regime now characteristic 
o f  the tidal portions o f  the creek. 

- Redefinition8 the concerns over shellfish a r e  
presented and discussed i n  terms of the immediate 
commercial value o f  t h e  area around Ware Creek. I 
believe that the issue i s  somewhat different and of a 
broader scale than defined by t h e  author) watersheds 
such a s  Ware Creek a r e  valuable contributors t o  the 
nursery functions o f  the estuary and its shellfish 
populations. 

I've referenced several ot thesm argument forms i n  t h e  speciiic 
comments that follow. 



1. Re p. 2-1 (Sec. 2.1) - 'this area is not an important 
resource for shellfish' is a conclusion based on a very 
anthropocentric viewpoint - whether or not adult shellfish G i i , ~ ,  

here and can be caught and eaten. The discussion glosses over 
the fact that these upper estuarine areas serve generically ~i 
spawning and nursery areas. Elevated coliform levels do na>t 
interfere with these latter functions, and larvae or juvenil,~ 
spending early life stages here may ultimately contribute to t t , ~  
commercial and recreational value of other estuarine arsas. 

2. Re p. 2-3 (Sec. 2.3.2) - *the tidal freshwater and 
oligohaline wetlands ... may be expected to change somewhat ..." 
grossly understates the VIMS conclusion that the anticipated 
salinity changes will result in "the loss of the tidal frestlw~c~. 
vegetation of Ware Creek and a great reduction or eliminatia,. -,f 
the oligohaline assemblage" (Herschner and Perry, 1987). Tt.->& 
researchers viewed the change as significant. 

Also, regarding the preadaptation of estuarine orgrnis~t~s t~ 
salinity stress, the real concern is that shellfish prtdatof5 -n: 

. parasites will extend their ranges as freshwater flows dimirlA8tb. 
The ability to tolerate an altered salinity regime is only &no 1:li 

the stresses an estuarine organism endures; such a tolerancs is 
of secondary consequence to a mollusc when it is being €;ten t, 5 

drill or being parasitized by MSX. 

3. Re P. 204 (Temperature and Dissolved Oxygen) - bacsuse C; 
and temperature curves run parallel in a stratified clinogr~dc 
lake, it is impossible to maximize for both variables <i.e., t o , g h ,  
DO and low temperature), and difficult to even optimize for .tat;, 

variables. Further, the comment implies that the naturll 
temperature cycle is soamhow harmful to the native biots, cr- 
least inferior to the proposed, hi~hly-ranapd release c y c l ~ .  I L  
is more likely that the annual variations, bin9 ~enerally 
predictable on an annual basis, serve as cues for life-cycl- 
jtages of native biota- The manipulation of the discharga t~ 
to meet water quality criteria may interfere with the 
reproduction and/or maturation of native biota. Also, the 
natural fluctuations in t l w  could permit more than one suit= L T  

species to u u  the habitat - one suite in wetter periods and 
another in drier pmriods, 

4, Re p- 2-S (ekdiaant Load) - to *attain comparable d6tposi:~l.n 
and marsh expansion blow the dam, it desird* is not a t r i v r ~ l  
feat, and may require water ma~gement contrary to water supr.ly 
objectives, Would the detritus-rich spring f l w r  be passed 
rather than stored? Can hypolimnetic dischargms be controll~d 5.3 
as not to generate stressful W conditions? Detail is nsudsd cln 
these points to make reasoned judgements on possible effdcts. 



5. Re. p 2-5 <Vegetation) - this discussion begs the  quest^;,.. 
The principal concern that has been raised is the loss o f  tt,, 
valuable tidal freshwater and oligohaline vegetation. I d ~ r , ~ ;  
be1 ieve anyone would doubt that somethinq will grow do~nstrii..,; 
it's the question of whether specific valuable resources ire 

being lost. Also, tychoplankton are indeed a useful f ~ o d  sc. ...: 12; 

however, the author does not address the cropping issue resbi;~r,; 
from water withdrawals. 

6. Re p.2-6 (Water. Flow) - 'more suitable environmental 
conditions" for what species? The native biota have evolved 
under the present variable flow regime; are they the speci*~ rt,,t 
would find the reduced flows more suitable? Or will there bs 
replacement by other opportunistic forms. This remains 
unresolved by the author. 

7. Re 2-6 (Nutrient Changes) - what appears to be building I,,., t 

is a very complex programming of reservoir discharges. Easec ~zoi, 
these and earlier comments, the releases are supposed to be 
managed to optimize for DO, temperature, tychoplankton, and 
suspended sediments. First, this assumes a detailed 
understanding of how the existing system is operating, as ueil ;s 
a detailed picture of what the desired post-construction pictube& 
would be. Further, the actual optimization appears to bs s ~ ~ 1 1 -  
time task. Finally, as mentioned above, will these altered 
releases interfere with natural cycler of native biota in tt12 
downstream area? I remain unconvinced that a11 of the goals c a f i  
be achieved simultaneously, and insufficient details are oftkrcd. 

8. Re p.2-7 (Nutrient Changes) - h e  a n ,  the conclusi~n 
reached by the author, that diversity would increase, invctlv,= 
partial or complete replacment of the native biota (the 
additional species have to core from somewhere). Flow rstss, 
salinities, DO, temperature, and suspended solids will a1 1 1  I 

in ways new to the established biota, and will likely result i n  
wholesale community structure changes. 

9. Re p. 2-9 <para. 3) - although I'd have to do soam liter&rlA,-a 
searching on this, it is my unse bard on looking at a lot i i  
lakes that Ientic systms do r poorer job of processing lesb-5 
that do streaak Lakes that I've seen often build up larga . . 
deposits of unprocused leaves. The invertebrates in strearb.; 
highly adaptmd to using this resource1 it is a principal I O u r ~ c  
of organic carbon. The cycling of allochthonous inputs co8~l.l ~b 

much less etficimnt than portrayed here. 

10. Re p. 2-10 <para. 2) - that Ware Creek is @'a caargirral 
resource <at best). tor shmlltish reflects the anthropocuntr,~ 
pwspective notmd in Comment 1. 

11. Rm p 3.2 - it t h u m  premises are rcceptmd, that tho reglur-I 
would be bmtter environrentally with the Were Creek system src-~di.~ 



water and the Yarmouth Creek system conserved, will ongclng 
residential development stop? It seems to me that the surfacr 
runoff from development will still affect some drainage systi-, . . i .  
This type of discussion seems to have a very narrow view, and 
daesnr t present the full picture. I also perceive such Prgcrl~.;,,,:~ 
as veiled, "use it or lose it" threats to particular ecosystsl,,s. 

12. Re p. 3.3. (Sec. 3.3.1) - with it being likely that the l , ; . ,  
will fluctuate in level, will lack a well-vegetated littaral 
zone, and will have ichthyoplankton cropped by the water 
withdrawals, it seems optimistic to predict that the teroperat,,-,- 
regime will "result in r fish community that is typical of a l..; c 
environment. * 

13. Re p. 3-4 <SeC. 3.3.2) - the development of r "bal;incL-d 
aquatic community including abundant plankton, benthic erganrsl,.~, 
and a substantial fishery resourcen is, in my opinion, 11c.t a 
certainty. The lake will be subject to fluctuating water l e v ? ; = ,  
massive extractions of water <and anything in that water), a6.A DO 
stress from decomposing original vegetation. Near-shore rrets 
alternately subject to dessication and wave chop will likely ta 
ereded down to sand-sized particles, a substratum not conducive 
to diver§e benthic productivity. The water quality downstre;.br 
may be above minimum standards, but I do not believe that, UI-.d&r 
current planning, it will be 'very good,' 

14. p. 4-3 <para. 2) - it is true that mest of the "frashrhtii; 
palustrine habitats in the Ware Creek watershed are 'rbundact 
natural community types'." I don't think that is the raal  ~ - - ; ~ - , i  

- the exceptional feature of Ware Creek is the collection o f  b*.;ia). 

of these community types in one watershed. You can find i h . l i -  
acre of palustrine emergent wetland in the center of a freow-y 
cloverleaf, but that doesn't accord it the same value as a h - . l f -  
acre situated in the middlm of the Wore Creek watershed. In t ; b i ~  
circumstance, thm old adage probably applies - the whale is 
greater than the s w  of its parts - and that i s  where tha 
exceptional value of the Ware Creek watershed originates. 

15. p. 4.4 et uq. tprva. 4) - the Yararouth Creek tidal 
freshwater wetland that is *characterirad a s  the highest p r i G r ~ t : .  
category for preservation . .' is thm same general type as tl.=t 
in the Ware Crrsk ayatea, where changes to such wetlands are 
viewed a s  * w r m  bmnoticial than harmfula tseo Canment 2). 

16. p. 4.7 mt u q .  (Set. 4.2.1.) - what is presented hero is 5 

worst-case scenario. My own sense ot such argumentation ( p e r b , ~ p - z  
a little datmd), b a r d  o n  CEQ guidance on this matter in thc 
early BO's, ia that worst-care scenarios should bm used in 
decision making only if a range ot less revere, higher 
probabl lity scenarios are also presented. A1 though the Darrbr.; i. 

tl-re repart is not a tormal NEPA document, it should, in 
fairness, strive to adherm to that spirit and prmsent r ~ r t d - c - ~ ~  



of scenarios. It is possible that development in the County 
could proceed within the framework of a more compassionate 
treatment of its existing natural resources than is described 
here. 

17. p. 4-11 XSec. 4.3.2.) - in terms of habitat properties, L. 

"greenbelt" is still a belt or linear strip, and "peritiieter 
protection basins" are still isolated wetlands. By Gosselini L;.L 

Lee (1987) standards, the quality of the habitat is still 
diminished by such changes in the spatial arrangement o f  tt~s 
"patches". Also, the transcript of the 01/18/89 public he&rll-,; 
has both T. Malone (p.21, 1. 251 and S. Warner (p. 43, 1. 24; 
referring to the possible future expansion of the reservoir (:tc. 
+50 ft?). If this is to be the case, then one might as well 
strike all the benefits accorded to the perimeter protecti~n 
basins. 

18. Re p. 4-16 (sec. 4.4) - it seems to me that, if one is +>i..., 
to apply a State-wide or Bay-wide perspective to the magnituds ;i 
the impacts (by using State-wide or Bay-wide wetland acreages ~s 
divisors), then one should use the same perspective for the 
magnitude of the benefits. The benefits, however, are cast in 
the perspective of local needs, while the impacts are viewed 
against a much larger (regional) backdrop. This difference in 
perspective will inevitably magnify the perceived benefits and 
shrink the perceived impacts. 

19. Re p. 4-18 (para. 2) - after computing a 3:l mitigation 
ratio for the project, the benefits of the mitigation are f u i t l , ~ : .  
boosted by citing the merits of protecting "connected freshb~.t;.f 
and estuarine wetlands a s  opposed to scattered isolated 
wetlands." Won't the project destroy just this type of co n n ~ c t s d  
sys tem? 

20. R e  p. 5-2 (para. 21 I believe that the reference h e r e  tc. "L  

significant gain in the freshwater, marine, and terrestrial 
resources of the region" encapsulates the o p t i m i s t i c / p e s s i n ~ i . ~ t ~ c  
duality of themes of this report. In my opinion, the 
environmental losses are more significant, and the 
restoration/preservation gains less substantial, than their 
representations-in this review.' 


